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AMEC Environment & Infrastructure, Inc. 
511 Congress Street, Ste. 200 
Portland, Maine 04101 USA 
Tel  207-775-5401 | Fax  207-772-4762 

    
 
 
 
 
 

 

 
 

December 24, 2013 
 

 
Mr. David C. Adams 
MassDEP Northeast Region 
205B Lowell Street 
Wilmington, Massachusetts 01887   
 
 
Subject:   Calcium Sulfate Landfill Biennial Report 
  Olin Corporation 
  51 Eames Street, Wilmington MA 
 
 
 
Dear Mr. Adams: 
 
On behalf of Olin Corporation (Olin), please find enclosed one hard copy and one electronic 
copy of the Biennial Post Closure Monitoring Report for the Calcium Sulfate Landfill located at 
Olin’s 51 Eames Street property in Wilmington, Massachusetts.   
 
If you have any questions please do not hesitate to contact James Cashwell, Olin Corporation, 
at 423-336-4012. 
 
Sincerely, 
AMEC Environment & Infrastructure 
 
 
 
 
Peter Thompson      Mark A. Peters, PE 
Project Manager      Project Principal 
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AC R O N Y M S  AN D  AB B R E V I AT I O N S  

AMEC  AMEC Environment & Infrastructure, Inc. 
 
CSL   Calcium Sulfate Landfill  
 
MassDEP  Massachusetts Department of Environmental Protection  
MCLs   Maximum Contaminant Levels (Federal)  
MMCL  Massachusetts Maximum Contaminant Levels  
 
Olin  Olin Corporation 
ORSG  Office of Research and Standard Guidelines 
 
PCMP  Post Closure Monitoring Plan 
 
SMCLs  Secondary Maximum Contaminate Levels  
 
TDS  total dissolved solids 
the Site  51 Eames Street in Wilmington, Massachusetts 
 
QA/QC  Quality Assurance and Quality Control 
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1.0 INTRODUCTION 

This Biennial Report for the Calcium Sulfate Landfill (CSL) is being submitted on behalf of Olin 
Corporation by AMEC Environment & Infrastructure, Inc (AMEC) in accordance with the Post 
Closure Monitoring Plan (PCMP) (MACTEC, 2006) which was approved by the Massachusetts 
Department of Environmental Protection (MADEP) in January 2009 and amended in 2011.  The 
request to amend the PCMP was submitted by Olin in 2010 (Olin, 2010) and approved by 
MassDEP in March 2011.  In their March 2011 letter, the MassDEP also suggested that the 
original PCMP be revised and simplified to address only the current approved monitoring 
program (as amended).  The PCMP has been revised as suggested for Olin’s internal use. The 
PCMP provides information on the construction, closure, geologic and hydrologic conditions of 
the CSL that will not be repeated in this report. 
The CSL is located upon a portion of land owned by Olin Corporation (Olin) located at 51 
Eames Street in Wilmington, Massachusetts (the Site). Figure 1 shows the site location.  The 
post closure monitoring will continue until 2018 which completes a 30 year post closure period 
of monitoring from the time the facility was formally closed in 1988.   
This Biennial Report presents:   

1. Closure monitoring requirements; 
2. Annual inspection reports  which present the inspection of the landfill, including annual 

inspection of the cap,  monitoring wells, access roads, and maintenance activities and 
corrective measures undertaken based on inspection findings;  

3. Biannual groundwater analytical results and evaluation of trends;   
4. A summary of hydrologic conditions including water level measurements and 

groundwater flow; and 
5. Summary and recommendations.   
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2.0 CLOSURE MONITORING REQUIREMENTS 

Inspection, monitoring and maintenance activities for the CSL include: 

• annual inspections of the cover system, access roads, fences, gates and groundwater 
monitoring well network (see Table 1);  

• semiannual groundwater monitoring which is to be completed in the spring and fall to 
coincide with periods of high and low groundwater level; and  

• biennial monitoring reports.  
Table1 presents the schedule for inspection, maintenance and monitoring activities under the 
current PCMP. Figure 2 shows a site plan of the CSL including the locations of monitoring wells.  
Details of the monitoring well network including elevations, depths, and screened intervals are 
presented in Table 2. 
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3.0 ANNUAL INSPECTION OF CSL 

Inspection, monitoring, and maintenance activities for the CSL were performed in accordance 
with the PCMP.  Following the baseline monitoring period, which ended in 2010, annual 
inspections of the cover, access roads, monitoring well network, and fences and gates have 
been completed in April prior to the spring semiannual groundwater monitoring event.  Landfill 
Inspection reports are included in Appendix A. 

3.1 Findings of Annual Inspections 

The annual spring inspections completed at the CSL in 2011 and 2012 indicate that the landfill 
cap and associated landfill components (monitoring wells, access road, fencing and gate) are in 
good condition. Several fallen trees and branches required removal from the access road.  The 
cap was well vegetated, showed no evidence of erosion, settlement or ponding of water.  
Several areas of poor or sparse ground cover were noted in 2011, but did not require 
maintenance at that time. 
The April 2012 inspection did not note any areas of poor or sparse ground cover and the 
monitoring network and landfill cap and associated landfill components continued to be in good 
condition.  Several tire ruts were noted in the soil outside the entry gate but did not warrant 
repair.   

3.2 Corrective Actions 

No corrective actions other than the removal of fallen trees and braches from the access road 
were undertaken during this reporting period (January 2011 to January 2013). 
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4.0 GROUNDWATER MONITORING 

Groundwater monitoring was completed semiannually in the spring (May) and fall (November) 
during in accordance with the PCMP.  Analytical results from the quarterly baseline monitoring 
were presented in the previous monitoring report (Olin, 2010).  Analytical results from 
groundwater monitoring events completed subsequent to the baseline monitoring (March 2010 
to November 2012) are presented in Table 3.  Chain of custody forms and field data records for 
the monitoring events are presented in Appendix B. Quality assurance and quality control 
(QA/QC) information relating to groundwater monitoring is discussed in data validation reports 
presented in Appendix C. This discussion includes results of field duplicate and matrix spike/ 
matrix spike duplicate samples that are collected for sample QA/QC in addition results of 
laboratory quality control samples.  The groundwater analytical results are discussed in the 
following section. 

4.1 Analytical Results 

The CSL analytical parameters include calcium, sulfate, aluminum, chromium, iron, manganese, 
nickel, sodium, chloride, alkalinity (total, bicarbonate, and carbonate), and total dissolved solids.  
State and federal maximum contaminant levels (MMCLs/MCLs) exist for chromium. The MCL 
for chromium was not exceeded in any groundwater samples, therefore analytical data are only 
presented in tables.  Secondary MCLs (SMCLs) exist for sulfate, aluminum, iron, manganese, 
chloride, and total dissolved solids (TDS).  The concentrations of these parameters have 
historically been in excess of these SMCLs, but these limits are not enforced as drinking water 
standards.  Sodium concentrations have historically been in excess of the corresponding 
Massachusetts’s Office of Research and Standards Guidelines (ORSGs).  The ORSG for 
sodium is an advisory-only guideline for those on a sodium-restricted diet.  The ORSG for 
sodium of 20 mg/L is equivalent to the federal labeling of sodium in bottled water of 5 mg or less 
per 8 oz serving.  Nickel did not exceed the corresponding ORSG.  There are no groundwater 
standards or guidelines for calcium and alkalinity.  
The most recent groundwater data is consistent with historical data for groundwater at the CSL 
and indicates the groundwater system is stable.  The CSL contains gypsum (calcium sulfate) 
and the primary dissolved constituents in groundwater of interest are therefore calcium and 
sulfate.  The monitoring well network monitors groundwater on the southern side of the CSL 
adjacent to the Woburn Sanitary Landfill (SL-3), along its eastern downgradient side (SL-5, SL-
6) along a northern perimeter with locally elevated bedrock (SL-7, SL-8) and along its western 
side (SL-1D and SL-2) which may receive some component of groundwater flow from the CSL.   
Prior studies by Olin as discussed in the PCMP (Geomega, 1999) indicate that groundwater 
sampled at SL-3, located adjacent to the Woburn Sanitary Landfill, shows some impact by the 
Woburn Sanitary Landfill and as a result has elevated bicarbonate alkalinity, iron and 
manganese compared to concentrations for these parameters at other wells.   
All other parameters at the various CSL monitoring wells remain consistent with historic ranges. 
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It has not been possible to collected representative groundwater samples for chemical analysis 
from SL-7 or SL-8 since 2009.  Both monitoring wells are typically dry except during periods of 
high groundwater.  It is believed that the wells act as sumps which fill with water during larger 
precipitation events so that subsequent water levels may not be representative of actual 
surrounding groundwater elevations.  It is recommended that these wells remain in the program 
and be sampled when water levels permit, but that water elevations from the wells be 
interpreted accordingly   

4.2 Trend Analysis 

Time series plots of calcium, sulfate, aluminum, chloride, chromium, iron, manganese, sodium, 
and nickel, are presented in Appendix D. The plots indicate the concentrations of calcium 
sulfate and other analytes are stable and within historical ranges.  The concentrations of 
calcium and sulfate are highest in SL-6, SL-5, and to a lesser degree SL-3 and are consistent 
with their position on the downgradient sides of the CSL.   

4.3 Summary of Hydrologic Conditions  

The water level data collected from the monitoring well network at the CSL during semiannual 
sampling events shows groundwater levels are highest in the late winter and spring (December 
to May) and are lowest in the late summer and early fall.  Table 4 presents groundwater level 
measurements collected at the CSL.  Interpreted overburden groundwater contours at the CSL 
for water levels collected in the spring (May) and fall (November) of 2011 and 2012 are shown 
in Figures 3 through 6.   
Due to the presence of a topographic high to the east and the Woburn Sanitary landfill to the 
south, groundwater flow at the CSL flows generally to the northeast from a localized divide that 
runs through the southern portion of the CSL from the southeast to northwest.  The primary flow 
component is toward SL-5 and SL-6, with smaller component of flow toward SL-3 on the 
southern side of that localized divide.  This is consistent with the groundwater monitoring data 
that indicate the highest calcium and sulfate concentrations in groundwater are from SL-5 and 
SL-6.  The area of shallow bedrock in the vicinity of SL-7 and SL-8 at the northern edge of the 
CSL may create the appearance of a localized groundwater high, but the thin overburden 
deposits located there are only variably saturated which is why these monitoring wells are 
frequently dry when sampled.  The groundwater mound apparent in some monitoring periods in 
this area may have limited lateral influence.  The very low calcium and sulfate concentrations in 
SL-2 and SL-1D and apparent salt impact support the interpreted flow direction from west to 
east in this portion of the site.  Therefore local groundwater flow at the CSL is primarily to the 
northeast and east and with a smaller component to the southwest.   
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5.0 SUMMARY 

The annual inspection reports indicate the landfill cap, the landfill monitoring wells, and other 
landfill components (gate and fence) are currently in good condition.  No corrective actions are 
currently required or planned. 
Analytical data from for the most recent monitoring periods is consistent with historical data and 
show no State (MMCLs) or Federal (MCLs) water quality standards were exceeded.  The 
secondary (SMCLs) guidance values for aluminum, iron, manganese, sulfate, and TDS were 
each exceeded in three or more monitoring wells and the ORSG standard for sodium was 
exceeded in two monitoring wells.  This data does not indicate any risk above the USEPA 
excess lifetime cancer range (1x10-4).  
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Olin Corporation 
Olin Chemical Superfund Site – Wilmington, MA 
Calcium Sulfate Landfill Biennial Report 

 

TABLES 



Component Action Required Frequency

LANDFILL
Landfill Cover System Inspection Annually in spring (April - June)
Landfill Cover System Mowing Annually in summer or as needed
Site Drainage System Inspection Annually in spring (April - June)
Site Security (Fences, gates) Inspection Annually in spring (April - June)
Access Road Inspection Annually in spring (April - June)
Ground Water Monitoring System Inspection Annually in spring (April - June)
Ground Water Monitoring Program

7 monitoring locations Low flow sampling Semi-annually in spring and fall
(May and November)

Calcium Sulfate Landfill Biennial Report - May 2013
Olin Chemical Superfund Site - Wilmington, MA

Table 1
Post Closure Monitoring Schedule

(Inspection and Groundwater Monitoring)

Current Post Closure Monitoring Plan was enacted in 2011 and is to continue through 2018, pending approval by MassDEP.

\\PLD2-FS1\Project\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Tables\\Table 1 Post Closure Mont Schedule.xlsx
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Monitoring
Well

Date
Installed Northing Easting

Top of
Casing

Elevation

Ground
 (elevation)

Boring
Depth

 (ft bgs)

Boring
Depth

(elevation)

Well Depth
(ft bgs)

Top of
Screen

(elevation)

Bottom of
Screen

(elevation)

Bedrock
(elevation)

SL-1D 11/12/1987 555264.40 693229.80 86.36 84.1 14.5 69.6 14.5 79.7 69.7 71.6
SL-2 11/13/1987 555159.10 693244.40 85.74 83.5 15 68.5 15 78.5 68.5 70.5
SL-3 11/20/1987 555090.10 693519.40 92.64 90.2 21 69.2 21 79.5 69.5 71.2
SL-5 11/17/1987 555414.30 693603.20 94.42 92.8 15.5 77.3 15 87.6 77.6 79.8
SL-6 11/18/1987 555479.80 693562.10 92.68 90.1 21 69.1 21 79.1 69.1 71.1
SL-7* 11/19/1987 555538.60 693434.40 95.25 93.3 10 83.1 10 88.3 83.3 86.3
SL-8* 11/19/1987 555466.50 693376.40 92.4 90.9 6 84.9 6 89.9 84.9 87.9

* =  these wells have historically contained little or no groundwater due to shallow depth of bedrock Prepared by:  TDL 03/14/2011
All wells are active Checked by:  JKR  5/8/2013
Elevation in feet msl

Table 2
Monitoring Well Details

Calcium Sulfate Landfill Biennial Report - May 2013
Olin Chemical Superfund Site - Wilmington, MA
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Table 3
Summary of Analytical Data Groundwater - September 2010 to November 2012

Calcium Sulfate Landfill Biennial Report
Olin Chemical Superfund Site - Wilmington, MA

Parameter
Range of Detected

Concentrations

Average
of All

Samples

Regulatory
Criteria or
Guidance

Value (mg/L)

OC-SL-1D-
092910

9/29/2010
OC-SL-1D
5/11/2011

OC-SL1D
11/15/2011

OC-SL-1D
5/21/2012

OC-SL-1D
11/15/2012

Metals, Total (mg/L)
Aluminum 0.015 - 0.66 0.094 0.05 0.15 0.082 J 0.067 J 0.044 J 0.11 J
Calcium 18 - 600 252 - 28 30 27 23 18
Chromium 0.00097 - 0.0025 0.0026 0.1 0.005 U 0.005 U 0.005 U 0.005 U 0.0025 J
Iron 0.073 - 31 9.7 0.3 0.18 0.099 J 0.21 0.1 U 0.15
Manganese 0.0035 - 4.6 1.5 0.05 0.016 0.013 0.013 0.011 U 0.045
Nickel 0.0014 - 0.0046 0.0042 0.1 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Sodium 1.5 - 27 12.5 20 22 23 27 23 25
Metals, Filtered (mg/L)
Aluminum 0.018 - 0.018 0.042 0.05 0.018
Calcium 28 - 480 267 - 28
Chromium 0.0025 0.1 0.005 U
Iron 29 - 30 14.8 0.3 0.1 U
Manganese 0.011 - 4.1 2.8 0.05 0.011
Nickel 0.0015 - 0.0022 0.0027 0.1 0.01 U
Sodium 12 - 23 16.5 20 23
Inorganics (mg/L)
Alkalinity, Total 15 - 230 138 - 35
Bicarbonate Alkalinity, as CaCO3 13 - 270 139.5 - 33 28 27 28
Carbonate Alkalinity, as CaCO3 0.50 - 1 U 1 U 1 U 1 U
Chloride 1.3 - 48 11 250 35 34 48 45 31
Sulfate 25 - 1300 485 250 44 47 31 27 J 25
Total Dissolved Solids (TDS) 75 - 1900 862 500 160 180 170 180
Field Parameters
Temperature (ºC) 16.4 14.0 16.9 14.2 14.3
Specific Conductance (mS/cm) 0.303 0.315 0.335 0.323 0.296
pH 5.5 5.7 5.7 5.7 6.0
Dissolved Oxygen (mg/L) 1.8 1.9 0.6 1.4 0.7
Notes:
mg/L = milligram per liter
U = not detected, value is the detection limit
J = value is estimated
Shaded values = Exceed criteria
Regulatory Criteria from "Standards and Guidance for Contaminants in
Massachusetts Drinking Waters" , MADEP 2013.
Massachusetts Maximum Contaminant Levels (MCL): Chromium (Total)
Massachusetts Drinking Waters Guidelines (ORSG): Nickel, Sodiium
Secondary MCLs: Aluminum, Iron, Manganese, Chloride, Sulfate, TDS
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Table 3
Summary of Analytical Data Groundwater - September 2010 to November 2012

Calcium Sulfate Landfill Biennial Report
Olin Chemical Superfund Site - Wilmington, MA

Parameter
Range of Detected

Concentrations

Average
of All

Samples

Regulatory
Criteria or
Guidance

Value (mg/L)
Metals, Total (mg/L)
Aluminum 0.015 - 0.66 0.094 0.05
Calcium 18 - 600 252 -
Chromium 0.00097 - 0.0025 0.0026 0.1
Iron 0.073 - 31 9.7 0.3
Manganese 0.0035 - 4.6 1.5 0.05
Nickel 0.0014 - 0.0046 0.0042 0.1
Sodium 1.5 - 27 12.5 20
Metals, Filtered (mg/L)
Aluminum 0.018 - 0.018 0.042 0.05
Calcium 28 - 480 267 -
Chromium 0.0025 0.1
Iron 29 - 30 14.8 0.3
Manganese 0.011 - 4.1 2.8 0.05
Nickel 0.0015 - 0.0022 0.0027 0.1
Sodium 12 - 23 16.5 20
Inorganics (mg/L)
Alkalinity, Total 15 - 230 138 -
Bicarbonate Alkalinity, as CaCO3 13 - 270 139.5 -
Carbonate Alkalinity, as CaCO3 0.50 -
Chloride 1.3 - 48 11 250
Sulfate 25 - 1300 485 250
Total Dissolved Solids (TDS) 75 - 1900 862 500
Field Parameters
Temperature (ºC)
Specific Conductance (mS/cm)
pH
Dissolved Oxygen (mg/L)
Notes:
mg/L = milligram per liter
U = not detected, value is the detection limit
J = value is estimated
Shaded values = Exceed criteria
Regulatory Criteria from "Standards and Guidance for Contaminants in
Massachusetts Drinking Waters" , MADEP 2013.
Massachusetts Maximum Contaminant Levels (MCL): Chromium (Total)
Massachusetts Drinking Waters Guidelines (ORSG): Nickel, Sodiium
Secondary MCLs: Aluminum, Iron, Manganese, Chloride, Sulfate, TDS

OC-SL-2
5/11/2011

OC-SL2
11/15/2011

OC-SL-2
5/21/2012

OC-SL-2
11/15/2012

0.66 0.054 J 0.061 J 0.18 J
19 21 74 25

0.00097 J 0.005 U 0.0015 J 0.005 U
3.8 0.31 0.13 U 0.57

0.007 0.0035 J 0.023 U 0.098
0.01 U 0.01 U 0.0014 J 0.01 U
1.5 J 1.9 J 2.5 21

15
13 26 22
1 U 1 U 1 U
1.3 1.5 3.3 35
34 27 150 J 51
99 75 270

14.0 16.4 13.0 14.6
0.136 0.143 0.460 0.340

4.9 5.5 5.4 5.3
5.4 1.7 1.2 2.3
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Table 3
Summary of Analytical Data Groundwater - September 2010 to November 2012

Calcium Sulfate Landfill Biennial Report
Olin Chemical Superfund Site - Wilmington, MA

Parameter
Range of Detected

Concentrations

Average
of All

Samples

Regulatory
Criteria or
Guidance

Value (mg/L)
Metals, Total (mg/L)
Aluminum 0.015 - 0.66 0.094 0.05
Calcium 18 - 600 252 -
Chromium 0.00097 - 0.0025 0.0026 0.1
Iron 0.073 - 31 9.7 0.3
Manganese 0.0035 - 4.6 1.5 0.05
Nickel 0.0014 - 0.0046 0.0042 0.1
Sodium 1.5 - 27 12.5 20
Metals, Filtered (mg/L)
Aluminum 0.018 - 0.018 0.042 0.05
Calcium 28 - 480 267 -
Chromium 0.0025 0.1
Iron 29 - 30 14.8 0.3
Manganese 0.011 - 4.1 2.8 0.05
Nickel 0.0015 - 0.0022 0.0027 0.1
Sodium 12 - 23 16.5 20
Inorganics (mg/L)
Alkalinity, Total 15 - 230 138 -
Bicarbonate Alkalinity, as CaCO3 13 - 270 139.5 -
Carbonate Alkalinity, as CaCO3 0.50 -
Chloride 1.3 - 48 11 250
Sulfate 25 - 1300 485 250
Total Dissolved Solids (TDS) 75 - 1900 862 500
Field Parameters
Temperature (ºC)
Specific Conductance (mS/cm)
pH
Dissolved Oxygen (mg/L)
Notes:
mg/L = milligram per liter
U = not detected, value is the detection limit
J = value is estimated
Shaded values = Exceed criteria
Regulatory Criteria from "Standards and Guidance for Contaminants in
Massachusetts Drinking Waters" , MADEP 2013.
Massachusetts Maximum Contaminant Levels (MCL): Chromium (Total)
Massachusetts Drinking Waters Guidelines (ORSG): Nickel, Sodiium
Secondary MCLs: Aluminum, Iron, Manganese, Chloride, Sulfate, TDS

OC-SL-3-
092810

9/28/2010

OC-SL-
3DUP-
092810

9/28/2010
OC-SL-3
5/10/2011

OC-SL-3
DUP

5/10/2011
OC-SL3

11/14/2011

OC-SL3
DUP

11/14/2011

0.11 0.14 0.024 J 0.017 J 0.1 U 0.1 U
340 330 180 200 210 210

0.005 U 0.0011 J 0.005 U 0.005 U 0.005 U 0.005 U
30 31 21 22 27 26
4.6 4.6 2.2 2.4 2.5 2.5

0.01 U 0.002 J 0.0038 J 0.0045 J 0.01 U 0.01 U
13 13 7.3 8.2 8.7 8.8

0.1 U 0.1 U
280 280

0.005 U 0.005 U
29 30
4.1 4

0.0022 J 0.0022 J
12 12

250 230 240 220 260 250
1 U 1 U 1 U 1 U 1 U 1 U
4.8 4.6 3.9 3.5 3.8 3.4
650 720 230 J 160 J 170 130
1100 1100 610 470 530 440

16.1 14.7 18.1
1.37 0.851 0.795
5.9 5.7 5.9

<0.01 <0.01 <0.01
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Table 3
Summary of Analytical Data Groundwater - September 2010 to November 2012

Calcium Sulfate Landfill Biennial Report
Olin Chemical Superfund Site - Wilmington, MA

Parameter
Range of Detected

Concentrations

Average
of All

Samples

Regulatory
Criteria or
Guidance

Value (mg/L)
Metals, Total (mg/L)
Aluminum 0.015 - 0.66 0.094 0.05
Calcium 18 - 600 252 -
Chromium 0.00097 - 0.0025 0.0026 0.1
Iron 0.073 - 31 9.7 0.3
Manganese 0.0035 - 4.6 1.5 0.05
Nickel 0.0014 - 0.0046 0.0042 0.1
Sodium 1.5 - 27 12.5 20
Metals, Filtered (mg/L)
Aluminum 0.018 - 0.018 0.042 0.05
Calcium 28 - 480 267 -
Chromium 0.0025 0.1
Iron 29 - 30 14.8 0.3
Manganese 0.011 - 4.1 2.8 0.05
Nickel 0.0015 - 0.0022 0.0027 0.1
Sodium 12 - 23 16.5 20
Inorganics (mg/L)
Alkalinity, Total 15 - 230 138 -
Bicarbonate Alkalinity, as CaCO3 13 - 270 139.5 -
Carbonate Alkalinity, as CaCO3 0.50 -
Chloride 1.3 - 48 11 250
Sulfate 25 - 1300 485 250
Total Dissolved Solids (TDS) 75 - 1900 862 500
Field Parameters
Temperature (ºC)
Specific Conductance (mS/cm)
pH
Dissolved Oxygen (mg/L)
Notes:
mg/L = milligram per liter
U = not detected, value is the detection limit
J = value is estimated
Shaded values = Exceed criteria
Regulatory Criteria from "Standards and Guidance for Contaminants in
Massachusetts Drinking Waters" , MADEP 2013.
Massachusetts Maximum Contaminant Levels (MCL): Chromium (Total)
Massachusetts Drinking Waters Guidelines (ORSG): Nickel, Sodiium
Secondary MCLs: Aluminum, Iron, Manganese, Chloride, Sulfate, TDS

OC-SL-3
5/21/2012

OC-SL-3
DUP

5/21/2012
OC-SL-3

11/15/2012

OC-SL-3
DUP

11/15/2012

0.1 U 0.015 J 0.2 U 0.2 U
240 270 280 280

0.005 U 0.005 U 0.0012 J 0.0018 J
25 28 22 23
2.6 2.9 3.5 3.5

0.0027 J 0.0026 J 0.0039 J 0.0035 J
8.3 9.1 9.9 10

230 220
270 270
1 U 1 U
5.7 5.9 4.9 4.8

340 J 440 J 550 J 560 J
810 880

15.1 15.4
1.31 1.69
5.8 6.1
0.4 <0.01
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Table 3
Summary of Analytical Data Groundwater - September 2010 to November 2012

Calcium Sulfate Landfill Biennial Report
Olin Chemical Superfund Site - Wilmington, MA

Parameter
Range of Detected

Concentrations

Average
of All

Samples

Regulatory
Criteria or
Guidance

Value (mg/L)
Metals, Total (mg/L)
Aluminum 0.015 - 0.66 0.094 0.05
Calcium 18 - 600 252 -
Chromium 0.00097 - 0.0025 0.0026 0.1
Iron 0.073 - 31 9.7 0.3
Manganese 0.0035 - 4.6 1.5 0.05
Nickel 0.0014 - 0.0046 0.0042 0.1
Sodium 1.5 - 27 12.5 20
Metals, Filtered (mg/L)
Aluminum 0.018 - 0.018 0.042 0.05
Calcium 28 - 480 267 -
Chromium 0.0025 0.1
Iron 29 - 30 14.8 0.3
Manganese 0.011 - 4.1 2.8 0.05
Nickel 0.0015 - 0.0022 0.0027 0.1
Sodium 12 - 23 16.5 20
Inorganics (mg/L)
Alkalinity, Total 15 - 230 138 -
Bicarbonate Alkalinity, as CaCO3 13 - 270 139.5 -
Carbonate Alkalinity, as CaCO3 0.50 -
Chloride 1.3 - 48 11 250
Sulfate 25 - 1300 485 250
Total Dissolved Solids (TDS) 75 - 1900 862 500
Field Parameters
Temperature (ºC)
Specific Conductance (mS/cm)
pH
Dissolved Oxygen (mg/L)
Notes:
mg/L = milligram per liter
U = not detected, value is the detection limit
J = value is estimated
Shaded values = Exceed criteria
Regulatory Criteria from "Standards and Guidance for Contaminants in
Massachusetts Drinking Waters" , MADEP 2013.
Massachusetts Maximum Contaminant Levels (MCL): Chromium (Total)
Massachusetts Drinking Waters Guidelines (ORSG): Nickel, Sodiium
Secondary MCLs: Aluminum, Iron, Manganese, Chloride, Sulfate, TDS

OC-SL-5
5/10/2011

OC-SL5
11/14/2011

OC-SL-5
5/21/2012

OC-SL-6-
092810

9/28/2010
OC-SL-6
5/10/2011

OC-SL6
11/14/2011

OC-SL-6
5/21/2012

OC-SL-6
11/15/2012

0.2 U 0.029 J 0.2 U 0.069 J 0.035 J 0.019 J 0.019 J 0.1 J
600 580 510 530 470 400 470 430

0.01 U 0.01 U 0.01 U 0.01 U 0.005 U 0.005 U 0.005 U 0.0019 J
0.2 U 0.13 J 0.1 U 0.16 J 0.073 J 1.1 0.2 U 0.28
0.26 0.28 0.23 3 1.3 0.68 0.69 3.7

0.0026 J 0.0036 J 0.0046 J 0.02 U 0.0024 J 0.01 U 0.0014 J 0.01 U
10 16 10 17 13 7 6.5 16

0.1 U
480

0.005 U
0.1 U
3.1

0.0015 J
19

190
92 110 120 220 100 150 110
1 U 1 U 1 U 1 U 1 U 1 U 1 U
2.4 2.6 3.2 2.3 1.5 1.5 1.3 3

1200 J 1100 1200 J 1300 1100 J 700 1100 J 1000
1800 1700 1900 1900 1800 1200 1600

13.4 16.1 12.9 17.3 15.4 16.8 13.7 14.2
2.47 2.38 2.57 2.47 2.29 1.73 2.28 2.48
6.1 6.0 5.9 5.8 5.6 5.8 5.7 6.3
2.6 <0.01 2.0 <0.01 <0.01 <0.01 0.9 <0.01

Prepared/Date: BJR 5/2/13
Checked/Date: JKR 5/9/13

\\PLD2-FS1\Project\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Tables\\Table 3 CSL GW Anal Apr10-Apr13.xls
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Location Northing Easting 9/30/91 8/14/92 9/3/92 1/7/93 4/21/93 10/8/95 5/1/96 12/17/96 4/7/98 4/22/98 4/29/98
SL-1D 555264.4 693230 80.40 79.01 78.98 82.06 83.07 78.40 83.22 81.51 81.49 -
SL-2 555159.1 693244 78.88 - 77.93 80.84 83.87 76.47 82.76 83.24 80.57 80.29 -
SL-3 555090.1 693519 78.14 - 77.61 80.53 83.87 75.79 82.93 83.17 80.58 79.99 80.16
SL-5 555414.3 693603 78.05 - - 81.42 81.86 - 80.43 82.18 81.30 - 80.75
SL-6 555479.8 693562 78.06 76.68 76.93 81.73 81.97 75.20 81.70 82.44 81.51 80.92 -
SL-7 555538.6 693434 84.02 - - 84.07 84.04 84.06 83.70 - 83.92 83.33 -
SL-8 555466.5 693376 - - - 87.73 86.38 86.81 86.86 - 86.18 87.31 -

Location Northing Easting 5/2/01 10/31/01 3/2/10 9/28/10 5/10/11 11/14/11 5/21/12 11/15/12
SL-1D 555264.4 693230 - - 82.83 77.40 81.21 81.64 81.04 79.15
SL-2 555159.1 693244 80.04 78.20 81.54 DRY 80.01 80.32 79.63 77.84
SL-3 555090.1 693519 79.83 78.01 81.12 76.01 79.74 80.01 79.25 77.45
SL-5 555414.3 693603 80.41 78.66 82.87 DRY 79.55 79.95 79.24 DRY
SL-6 555479.8 693562 80.71 78.86 82.72 75.22 80.89 81.31 80.53 77.03
SL-7 555538.6 693434 83.39 81.56 84.42 DRY 83.66 DRY DRY DRY
SL-8 555466.5 693376 - 86.17 88.33 DRY DRY DRY DRY DRY

Prepared by:  TDL 03/14/2011
Checked by:  JKR  5/8/2013

Monitoring Well

Groundwater Elevation

Groundwater Elevation

Table 4
Summary of Groundwater Elevations

Calcium Sulfate Landfill Biennial Report - December 2013
Olin Chemical Superfund Site - Wilmington, MA

Monitoring Well

\\PLD2-FS1\Project\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Tables\Table 4 Summary of CSL GW Elevatons.xlsx
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Olin Corporation 
Olin Chemical Superfund Site – Wilmington, MA 
Calcium Sulfate Landfill Biennial Report 

 

APPENDIX A 
LANDFILL INSPECTION REPORTS 



LANDFILL INSPECTION SHEET

Facility Name: Calcium Sulfate Landfill

Location: 51 Eames Street, Wilmington, Massachusetts

Date of Inspection: 9 / 22 /20(0

Monitoring Well Condition

Well ID Locked Labeled Comments

SL-08 x Yes x Yes

SL-07 > Yes Yes

SL-06 x Yes x Yes

SL-05 x Yes x Yes
Replace rusted lock

SL-03 x Yes X Yes

SL-02 x Yes x Yes

SL-O1D x Yes x Yes

Landfill Component Condition Comments

Access Road Soil Erosion: No

Gate Hinges

Locked: X Yes No

Fence Holes: Yes No

Other:

Vegetative Cover Soil Erosion: Yes xNo

Veg Distress: Yes No

Animal Burrows: Yes xNo

Drainage Swales Soil Erosion: xNo

Veg Distress: XNo

Settlement Depressions: Yes No

of Water: Yes No

Inspector Name (Printed): Brian Gui chard

Inspector Signature: _)—_.- Date: ‘



j I,:.• \

Additional Notes

All area locks

Area vegetation

There were some

nate for sDrinq

gates, and fenceline found to be intact and secure.

_____

healthy with no signs of distress.

ruts in the roadway by the entry gate from access thrgj

sampling when area was muddy.

Use map below to locate areas of Erosion (E), Animal Borrow (AB), Vegetative Distress (VD),
Holes in Fence (FH), and provide additional comments and descriptions

c1
••‘%_ I

\\ I

SANITARY’LAtFIä)



LANDFILL INSPECTION SHEET

Facility Name: Calcium Sulfate Landfill

Location: 51 Eames Street, Wilmington, Massachusetts

Date of Inspection: 4 / 12 /2011

Monitoring Well Condition

Well ID Locked Labeled Comments

SL-08 x Yes x Yes

SL-07 x Yes x Yes

SL-06 x Yes x Yes

SL-05 x Yes x Yes

SL-03 x Yes x Yes

SL-02 x Yes x Yes

_SL-OID x Yes x Yes

Landfill Component Condition Comments

Access Road Soil Erosion: Yes xNo Roadway in good condiition
removed some fallen trees
and branches

Gate Hinges
Entry gate secure and

Locked:X Yes No functioning properly

Fence Holes:x Yes No No holes, breaks, or
damage noticed

Other:

Vegetative Cover Soil Erosion: xNo There were two areas of

VegDistress:Yes No poor ground cover noticed
both minor and may recover

Animal Burrows:_Yes No during the growing season.

Drainage Swales Soil Erosion: No

Veg Distress: Yes No

Settlement Depressions: XNo

Ponding of Water: xNo

Inspector Name (Printed):

Inspector Signature: Date: L/_J -if



There were two areas of minor veqetative distress noted above that still

Use map below to locate areas of Erosion (E), Animal Borrow (AB), Vegetative Distress (VD),
Holes in Fence (FR), and provide additional comments and descriptions

7

L
/_1/) ?//

F-?

Additional Notes

had adequate vegetative cover to prevent erosion and may fill in as the

current growing season progresses.



LANDFILL INSPECTION SHEET

Facility same: Calcium Sulfate Landfill

Location: 51 Earnes Street, Wilmington, Massachusetts

Date of Inspection:

______4_I_I

2/2012_

Monitoring Well Condition

Well ID LocId:.;.::..::: L

SL-08 Yes No x Yes No

SLO7 x Yes No x Yes ‘ No’

SL-06 Yes No x Yes No

SL-05 x Yes No x Yes No

SL-03 Yes No x Yes No

SL-02 x Yes No x Yes No

SL-O 1 D No jx_Yes

Landfill Component Co44itn :‘ Comments V

Access Road Soil Erosion:

Gate Hinges

Locked: x Yes No

Fence Holes: xNo

Other:

Vezetative Cover Soil Erosion: xNo

Veg Distress:

Animal Burrows: Yes xNo

::-: Saies Soil Erosion: Yes

Veg Distress: Yes x No

e epressions: Yes

?cin of Water: Yes x No

V s:::: Glard

Date: — -—



Use map below to locate areas of Erosion (E), Animal Borrow (AB), Vegetative Distress (VD),
Holes in Fence (FH), and provide additional comments and descriptions

Additional Notes

i cr,c i



Olin Corporation 
Olin Chemical Superfund Site – Wilmington, MA 
Calcium Sulfate Landfill Biennial Report 

 

APPENDIX B 
CHAIN OF CUSTODIES AND FIELD DATA RECORDS 



MACTEC ENGINEERING AND CONSULTING

FIELD INSTRUMENTATION CALIBRATION RECORD

PROJECT 101in Chemical Superfund Site I DATE I -

CREW ID OR TASK ID ICaium Sulfate Landfill I ,3OB NUMBER I
SAMPLER SIGNATURE —‘çz-——

EQUIPMENT CALIBRAT4OhV AM CALIBRATION INFORMATION ACCEPTANCE

STANDARD VALUE METER VALUE CRITERIA **

.XSI’ MODEL NO. j .) pH units pH L units +1- 10% of standard

UNIT ID NO.

____________

Sp. Conductivity Q -j f uS/cm Sp. Conductivity 3. ‘4 ( uS/cm +1- 10% of standard

Redox____________ mV Redox mV see note 1

DO_____________ %* DO 7 %* +1- 10% of standard

Thermometer Temperature

_____________

deg. C Temperature f, — deg. C +1- 2.0 deg. C

TURBIDITY METER TYPE H‘c C’ I NTU I NTU within 0.3 NTU

MODEL NO. ) LY7 3g,c NTU NTU +1- 10% of standard

UNIT ID NO.

_____________ ___________NTU ___________

NTU

___________NTU

--- NTU

PM CALIBRATION INFORMATION

STANDARD VALUE METER VALUE CRITERIA **

YSI MODEL NO.

____________

pH

____________units

pH

_____________

units +1- 10% of standard

UNIT ID NO.

____________

Sp. Conductivity

____________

uS/cm Sp. Conductivity

_____________

uS/cm +1- 10% of standard

Redox______________ mV Redox______________ my see note 1

DO_____________ %* DO

_____________

%* +1- 10% of standard

Thermometer Temperature

______________deg.

C Temperature

______________

deg. C +1- 2.0 deg. C

TURBIDITY METER TYPE

__________________ ___________NTU ___________NTU

within 0.3 NTU

MODEL NO.

__________ ____________

NTU

_____________

NTU +1- 10% of standard

UNIT ID NO.

____________ __________

NTU

__________NTU____________NTU

— NTU

MATERIALS RECORD Lot Number Calibration Fluids/

Deionized Water Source:

____________________________ _____________

Standard Source:

___________________________

Trip Blank Water Source:

____________

Lot Numbers pH

__________________________

Sample Preservatives Source:

_____________

my___________________________

Disposable Filter Type:

___________________________ ____________

Sp. Cond.

__________________________

Other_____________________________________________

____________

Turb.

__________________________

NOTES: Ambient air used as source for D.C. calibration.

* = Indicate in notes section what was used as the DO standard (i.e. based on saturation at room temperature)

= If the meter reading is not within acceptance criteria, dean or replace probe and re-calibrate, or use a different meter if available, if project requirements

necessitate use of the Instrument, dearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.
I = meter must read within specified range of the Zobell solution (usually 231 +1- 10 my @ 25 deg C).

2 = specify acceptance criteria in the Notes section

Created by: DLC

Checkedy by: BJR

Cal Form 7123/2009



AM CALIBRATION INFORMATION

METER VALUE
pH units

Sp. Conductivity 0.. L..j uS/cm

Redox
3937

my
DO 1)’... 7 %

Temperature j deg. C
TURBIDITY METER TYPE (4-t
MODELNO. L910 o7
UNIT ID NO.

_________NTU

2.C NTU

NTU
— NTU

NTU

NTU

NTU
— NTU

within 0.3 NTU
+1- 10% of standard

YSI MODEL NO.
UNIT ID NO.

STANDARD VALUE
pH

_______________

units
Sp. Conductivity

______________uS/cm

Redox my
DO_________

Thermometer Temperature

______________deg.

C

pH

________________

units
Sp. Conductivity

_______________

uS/cm
Redox mV

DO %*

Temperature

______________deg.

C

**

+1- 10% of standard
+1- 10% of standard
see note I

+1- 10% of standard
+1- 2.0 deg. C

TURBIDITY METER TYPE -

MODEL NO.

________

UNIT ID NO.

NTU

NTU

NTU
— NTU

NTU

NTU

NTI.J
- NTU

within 0.3 NTU
4/. 10% of standard

MATERIALS RECORD Lot Number Calibration Fluids)Deionized Water Source:

___________________________ ____________

Standard Source:

__________________________

Trip Blank Water Source:

___________________________ ____________

Lot Numbers pH

__________________________

Sample Preservatives Source:

______________________
____________

mV__________________________Disposable Filter Type:

___________________________ ____________

Sp. Cond.

__________________________

Other___________________________________________

____________

Turb.

_________________________

NOTES: Ambient air used as source for D.O. calibration.

* Indicate in notes section what was used as the DO standard (i.e., based on saturation at room temperature)- = If the meter reading Is not within acceptance criteria, clean or replace probe and re-calibrate, or use a different meter if available. If project requirementsnecessitate use of the instrument, dearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.
I = meter must read within specified range of the Zobell solution (usually 231 +1. 10 my @25 deg C).
2 = specify acceptance criteria in the Notes section

Created by: DLC
Checkedy by: BJR

ic’ tl’lI.,lNFCING AND CONSULTING
FIELD INSTRUMENTATION CALIBRATION RECORD
PROJECT 1OIin Chemical Superfund Site

CREW ID OR TASK ID

SAMPLER SIGNATURE

EQUIPMENT CALIBRATION

DATE I —‘/D

tODEL NO.
UNIT ID NO.

JOB NUMBER I I

STANDARD VALUE
a’ pH

____________units
_____________

Sp. ConductIvity______________ uS/cm
Redox my

DO %*

Thermometer Temperature

______________deg.

C

ACCEPTANCE
CRITERIA **

+1- 10% of standard
+1- 10% of standard
see note I

+1- 10% of standard
+/-2.Odeg.C

PM CALIBRATION INFORMATION
METER VALUE

Cal Form

7/23/2009



MACTEC ENGINEERING AND CONSULTING, INC.

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

SAMPLE lot

END

ROUND NO.

DATE I --- .;I
BOTTLE TIME{_______________

WATER LEVEL! PUMP SETTINGS
QC SAMPLE
COLLECTED ID

___________________

INmAL DEPTH --- ,

TOWATER N ) FT.

FTNAL DEPTH
TO WATER

DRAWDOWN
VOLUME

I FT.j

I FT.]
(initial - final x 016 (2-inch) or x 0.65 (4-inch))

MEASUREMENT POINT

X TOP OF WELL RISER

J TOP OF PROTECTIVE CASING
OTHER_______________

WELL DEPTH
(TOR) FT.

SCREEN
LENGTH See SUrvey FT.

RATIO OF DRAWDOWN VOLUME
TO TOTAL VOLUME PURGED

PROTECTIVE

_________________

CASING STICKUP
(FROM GROUND) FT.

PID
AMBIENT AIR

PID WELL
MOUTH

PRESSURE
TO PUMP

REFILL
TIMER
SETTING

I PPMI

L PPMI

I PSI

SEC.

PROTECTIVE

_______________

CASING) WELL
DIFFERENCE FT.

WELL
DIAMETER IN. I
WELL YES NO N/A
INTEGRITY: CAP

CASING
LOCKED
COLLAR

DISCHARGE
TIMER SEC.
SETTING

DEPTH TO PURGE RATE TEMP. SPEC. COND. pT-I DISS. 02 TURBIDITY ORP/Eh SAMPLETIME WATER (It) (mlftnin) (dog. C) (uS/cm) (units) (mg/L) (NW) (mV) DEPTH(0.3 It) (100-400) (3%) (3%) (÷1-01 unit) (10%) (10%) (0-2) (+/- 10 mV) COMMENTS

iç i.’ (! .)IL) C’3 jj7 Th
1)_.’5 j(’) ;%L) /,) t,7’) 31

)-.j

c.c i)-? :)‘-

()‘)ç 3c <. I $.)c I1-- ,/4 ?
Id4i) i).L4 .r1 5•:-i 13 5’)- /,?
1)5 /L:) : 5)5 -i:?J4’ j, L.

EQUIPMENT DOCUMENTATiON
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

[] QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLOR1DE TEFLON
SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OThER

] GEOPUMP LOPE (Dedicated) SILICON (Dedicated)

ANALYTICAL PARAMETERS
To Be Coaected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED

AIkaIinity 2320B 4 DEG. C 250 mL Poly
]TDS 2540C 4 DEG. C 125 mL Poly
SuIfate 300.01375.2 4 DEG. C 125 mL Poly
MeIaIs (Ca. Na, Al. Mn. Fe. Cr, NI) 6010B HNO3 14 DEG. C 500 mL Poly
DissoIved Metals (Ca. Na, At, Mn, Fe. Cr. Ni) DISS BO1OB HNO3 /4 DEG. C 500 mL Pofy Field Filtered
ChIoride 300.0 4 DEG. C 125 mL PoIy

:

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED NO GENERATED

NOTES

Created by.
jIMACTECChecked by:

SIGNATURE:

PROJECT
j_CALCIUM SULFATE LANDFILL, WILMINGTON. MA

TIME[START I, ?

WELL IDI)L

SITE TYPEI

JOB NUMBER r

TOTAL VOL.
PURGED GAL.

(purge rate (miflhliters per minute) x tIme duration (minutes) x 0.00026 gal/mI)

PURGE DATA



,jicrII MNU LUN5ULTING, INC.

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

J SITE TYPE[
‘

Ii r) ‘1 JOBNUMBER
WATER LEVEL I PUM P SETTINGS MEASUREMENT POINTQC SAMPLE X TOP OF WELL RISER PROTECTIVE PROTECTIVE

COLLECTED ID TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELLOTHER (FROM GROUND) FT. DIFFERENCE FT.INITIAL DEPTH
. ..

TO WATER .C FT. WELL DEPTH —, PID 7 WELL(TOR) I FT. AMBIENT AIR PPM DIAMETER IN. I
FINAL DEPTH

TO WATER ) ‘) FT. SCREEN PID WELL WELL YES NO NJALENGTH See Survey FT. MOUTH PPM INTEGRITY: CAP — — —

DRAWDOWN 1
CASING — —

VOLUME FT. RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — — —

(initial - final x 0.16 (2-inch) orx 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR
— —TOTAL VOL. — 1 REFILL DISCHARGEPURGED j .4’ GAL. TIMER SEC. TIMER L SEC.

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gaIImI) SETTiNG SETTING
PURGE DATA

DEPTH TO PURGE RATE TEMP. SPEC. COND. pH DISS. 02 TURBIDITY ORPIEh
SAMPLE

T1ME WATER (ft.) (mlimln) (deg. C) (uSlcm) (units) (mgIL) (NTU) (my)
DEPTH

(0.3k) (100.400) (3%) (3%) (÷1-0.1 unit) (10%) (10%)(0-2) (+1- l0mV) COMMENTS4’
, L,’)— ,))5’ ..) Li li 3 ?3L)7

/-
‘. (ti& ‘?‘‘ 3 /‘j b.o1 i3., 3j.,./J:1’5Z )?5 I)
3”9A /2’ hiIJg -/J”1 ,jç 3i
)-3; )y ;L,.i//!,c V’i J1
5% c’i 3’

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIALQED BLADDER TEFLON OR TEFLON LINED EJ POLYVINYL CHLORIDE TEFLONSIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL

J OTHERGEOPUMP [ LDPE (Dedicated) SILICON (Dedicaled)
ANALYTICAL PARAMETERS
To Be Cdfleced

METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTED
AIkaIInity 2320B 4 DEG. C 250 mL PolyTDS 2540C 4 DEG. C 125 mL Poly [j][Sulfate 300.01375.2 4 DEG. C 125 mL Poly [JMetaIs (Ca, Na, Al, Mn, Fe, Cr, Ni) 6010B HNO3 /4 DEG. C 500 mL PolyDissolved Metals (Ca, Na, Al. Mn, Fe, Cr. Ni) DISS. 601 OB HNO3 /4 DEG. C 500 mL Poty JJ Field Filtered
CNoride 300.0 4 DEG. C 125 mL Poly

c:
:

PURGE OBSERVATIONS
LOCATION SKETCHPURGE WATER NUMBER OF GALLONSCONTAINERIZED [1] NO GENERATED

NOTES

I t ? I L- c 1”L4 -y

1’ / ‘o -L

I )< .5Thc L I-p c f1z :::. MACTECSIGNATURE:

PROJECT CALCIUM SULFATE LANDFILL, WILMINGTONJ WELL ID1
SAMPLE ID

TIME1START
. y 11 END

ROUND NO.

DATE [ 3 3 , L 1
BOTTLE TIME I n.’



MACThC ENGINEERING AND CONSULTING, INC.

RND NO

DATE Li2ii
BOE TIME

PURGE OBSERVATIONS
LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS

CONTAINERIZED NO GENERATED

NOTES eiAy’ jr,L.. Sc/ i.up

Lt1/(iI.i-? (

Id-by c c
1 D

Created by: MACTEC

SIGNATURE:

SAMPLE ioj
r —

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLiNG

PROJECT
LcALGUM SULFATE LANDFILL WILMINGTON, MA1 WELL ID1 - 2,

_________

SITE TYPEL

END !f S’ I JOBNUMBER I
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

QC SAMPLE TOP OF WELL RISER PROTECTIVE PROTECTIVE

COLLECTED ID I TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL

OTHER (FROM GROUND) L FT. DiFFERENCE L.
INITIAL DEPTh I rN I

TOWATER FT. I WELLDEPTH J1 PID WELL

FOR) L / . AMBIENT AIR L PPM DIAMETER E
FINAL DEPTH I I

TO WATER FT. I SCREEN 1 P10 WELL I WELL YES NO NIA

LENGTH See Survey FT. MOUTH PPM INTEGRITY: CAP

DRAWDOWN I
CASING —

VOLUME FT. RATIO OF DRAWDOWN VOLUME PRESSURE I LOCKED — — —

(initial, final x 0.16 (24ncft} or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR

TOTAL VOL. 1 REFILL I J DISCHARGE

PURGED I GAL. TIMER SEC. TIMER SEC1

(purge rate (mIllIliters per mlnute) x ltme duration (minutes) x 0.00026 g&ImI) SETTING SETTING

PURGE DATA

DEPTH TO PURGE RATE TEMP. SPEC. COND. pH DISS. 02 TURBIDITY ORP/Eh SAMPLE

TIME WATER (ft.) (mI/mm) (deg. C) (uS/cm) (units) (rnglL) (NTU) (my) DEPTH

(0.3 ft.) (100.400) (3%) (3%) (.1. 0.1 unit) (10%) (10%) (0.2) (+1. 10 my) COMMENTS

‘J’’j/j ,c7
fc’c)

,2t1t, c..; IL) ‘7.f s’c

‘1ç fl.ç-7 /lC, ‘1 5:, ,j 39

¶t)1 1L7 LQ t,’L /o 7 i

$$ /çj ‘LIt f2 I —74 4i,

4.’tt )(t7 1L nfl, 7) •9 ..,t

‘)5 aI(- ,7i -9

EQU)PM ENT DOCUMENTATION
‘TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

GEOPUMP LDPE (Dedicated) SILICON (Dedicated)

ANALYTICAL PARAMETERS

To B. Collected
METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED

AIkaIInity 232DB 4 DEG. C 250 mL Poly

TDS 2540C 4 DEG. C 125 mL PoIy

Sutfate 300.0(375.2 4 DEC. C 125 mL Poly

MetaIs (Ca, Na. Al, Mn. Fe, Cr. NI) 801DB HNO3 14 DEG. C 500 mL Poly

DissoIved MeIaIs (Ca, Na. Al. Mn, Fe. Cr. NI) D1SS. 60106 HNO3 14 DEG. C 500 mL Poly Field Filtered

ChIotide 300.0 4 DEG. C 125 mL Poly

.,

.



MACTEU N3INRIN6 AND CONSUL.TING, INC.

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

ROUND NO.

DATE [
I BOTTLE TIME I

PROJECT CALCIUM SULFATE LANDFILL, WILMINGTON, MJ

SAMPLE lD_____________________________________ SITE TYPEL

TIMEISTART I \ . END i ‘) I JOB NUMBER

WELL I

WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT
QC SAMPLE X TOP OF WELL RISER PROTECTIVE PROTECTIVECOLLECTED ID J TOP OF PROTECTIVE CASiNG CASING STICKUP CASING I WELLOTHER (FROM GROUND) L FT. DIFFERENCE FT.INITIAL DEPTH
TO WATER S FT. ] WELL DEPTh PlO WELL(TOR) 7. FT. AMBIENT AIR PPM DIAMETER IN.FiNAL DEPTH
TO WATER (. (,

‘ FT. j SCREEN PID WELL WELL YES rO NIA‘ LENGTH See Survej, FT. MOUTH PPM J INTEGRITY: CAP — —
DRAWDOWN

CASING —
VOLUME FT. RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — —

(inlital - final x 0.18 {2.ncI’) ocx 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSLj COLLAR — — —

TOTAL VOL. 1 REFILL DISCHARGEPURGED GAL. TIMER SEC. TIMER SEC.(purge rate (mlflfluters per mInute) x time duration (minutes) x 0.00026 gal/mI) SETTING SETTING
PURGE DATA

DEPTH TO PURGE RATE TEMP. SPEC. COND. pH DISS. 02 TURBIDITY ORPIEh
SAMPLE

TIME WATER (ft.) (mI/mm) (dog. C) (uS/cm) (units) (mgiL) (NTU) (my)
DEPTH

(0.311) (100-400) (3%) (3%) (÷1- 0.1 unit) (10%) (10%) (0-2) (+1- 10 mV) COMMENTSJ’ j.4 ,3Lj c2 o.9 gigc 1I y o?3 ( ‘7) O cCj

irçi(c .;h; c’?5 L.>
1’cS iLt O L.t1 3 a. Yl/
i•’ /1/ J)t o3y c3 L94:à3
r.’tT I[j 2’3 Lo ?-1 0.3 )/

EQUIPM ENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TI’PE OF BLADDER MATERIALQED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLONSIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHERGEOPUMP LDPE (Dedicated) SILICON (Dedicated)

ANALYTICAL PARAMETERS
To Be Cdlected METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTED

AIkaIinity 23208 4 DEG. C 250 mL PolyTDS 2540C 4 DEC. C 125 mL PoIySulfate 300.01375.2 4 DEC. C 125 mL Poly []MetaIs (Ca, Na, Al, Mn, Fe, Cr, Ni) 601DB 1-1 N03 /4 DEG. C 500 mL PolyDIssoIveO Metals (Ca, Na, Al, Mn, Fe. Cr, Ni) DISS. 60108 HNO3 /4 DEC. C 500 mL Poly [] Field FilteredCh)oñde 300.0 4 DEC. C 125 mL Poly

1.:
.

PURGE OBSERVATIONS
LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED NO GENERATED

NOTES

( / IL. ,/flj’?(U

E s ç-’L iZ.C,

Ek F’ ç rrL (L’/t’tI11?iC r’-!Iet’i
‘MACTECSIGNATURE:



MACThC.fN6INEERINGANO CONSULTING, INC.

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT CALCIUM SULFATE LANDFILL, WILMINGTON, MA WELL 5 L (2. ROUND NO.
SAMPLE ID

SITE TYPEI___________________________ DATE 1 ‘3 i 1
T1MEI I Q L;) END 1/ ( JOB NUMBER BOTTLEtIME1____________

WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT
QC SAMPLE X TOP OF WELL RISER PROTECTIVE PROTECTIVECOLLECTED ID TOP OF PROTECTIVE CASING CASING STICKUP [ CASING/ WELLOTHER (FROM GROUND) [ FT. DIFFERENCE FT.INITIAL DEPTH r ..

TO WATER ? 1_i FT. WELL DEPTH -. PID ] WELL(TOR) (‘)3 L FT. AMBIENT AIR PfMJ DIAMETER L IN.FINAL DEPTH
TO WATER :‘ FT. SCREEN PlO WELL WELL YES NO N/ALENGTh See Survey FT. MOUTh L pPJ INTEGRITY: CAP — —DRAWDOWN

CASING — — —VOLUME FT. RATIO OF DRAWDOWN VOLUME PRESSURE LOCKEO — —(inItial - fInal x 0.16 (2-inch) orx 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VOL. I I REFILL DISCHARGEPURGED GAL. TIMER SEC. TIMER SEC.(purge rate (mIllIliters per minute) x time duration (minutes) x 0.00026 gal/nil) SETT1NG SETTING
PURGE DATA

DEPTH TO PURGE RATE TEMP. SPEC. COND. pt-i DISS. 02 TURBIDITY ORPIEh
SAMPLET1ME WATER (ft) (mlhnln) (dog. C) (uS/cm) (units) (mg/L) (NW) (my) DEPTH(0.3 ii) - (100-400) (3%) (3%) (+1- 0.1 unit) (10%) (10%) (0-2) (+1. 10 mV) COMMENTS

‘,.; i’ 77;- 0T3 i? i-c ço LI
L 3 • /1/

/i:iO /L2 !7 -S Di ? 37çí/:,ç f0 I?p - c? 5- oP 31 ‘7/
/i:J r’ c.. U-% cii
rl. IO. 1o - i)% Q.3 519 0-7

b)- 17o
‘“ ‘

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF 61.ADDER MATERIALQED BLADDER TEFLON OR TEFLON LINED j POLYViNYL CHLORIDE TEFLONSIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHERGEOPUMP LOPE (Dedicated) [] SILICON (Dedicated)

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATiON VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTED

AIkaIlnity 23208 4 DEG. C 250 mL PolyTDS 2540C 4 DEG. C 125 mL PolyIiJSulfate 300.0/375.2 4 DEG. C 125 mL PolyMetals (Ca. Na, Al, Mn, Fe, Cr, Ni) 60108 HNO3 /4 DEG. C 500 mL PolyDissolved Metals (Ca, Na. Al, Mn, Fe. Cr. Ni) DISS. 60108 HNO3 / 4 DEG. C 500 mL PoIy Field Filtered]ChIoride 300.0 4 DEC. C 125 mL Poly

f.
i::
c: .

PURGE OBSERVATIONS
LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED NO GENERATED

NOTES

/ L•
, . pR_

J 3-cc --L
,i ç L) c-r’L J/.ifrc Ci-LfI’rL4) C,

‘MACTEC
SIGNATURE:



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1OIin Corporation. Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER ‘ 7 1 ROUND NO.
EXPLORATION ID: j 1 SITE TYPE 1 DATE / I
TIME 1START c3 N END I 7”- JOB NUMBER I I FILE TYPE f
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING STICKUP CASING I WELLOTHER (FROM GROUND) FT DIFFERENCE FTJINITIAL DEPTH ..

TO WATER / 0 ‘ ) FT WELL DEPTH PID 7 WELL(TOR) I C
‘ FT AMBIENT AIR PPM DIAMETER iNFINAL DEPTH

TO WATER FT SCREEN PlO WELL WELL YES NO NIALENGTh [ FT MOUTH [ PPM INTEGRITY: CAP —DRAWDOWN
CASINGVOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED —(initial - final x 0.16 (2-inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VOL. 1 I REFILL DISCHARGEPURGED GAL TIMER TIMER(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gallmilliliter) SETTING SETTING
PURGE DATA SPECIFIC PUMPDEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (if) RATE (mI/rn) deg. c) (mslcm) (units) (mgIL) (ntu) (my) DEPTH (if) COMMENTS

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON
SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER
GEOPUMP OTHER______________ OTHER______________

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTEDAIkaIinity 232GB 4 DEG. C 250 ml PoIy A1kaIinityTDS 2540C 4 DEG. C 125 ml Poly TDSSulfate 300.0(375.2 4 DEG. C 125 ml PoIy SulfateMetaIs (Ca, Al, Mn.Fe, Cr, Ni) 601GB HNO3 to pH <2 500 ml Poly MetaIs (Ca, Al, Mn,Fe, Cr, Ni)ZJOther

Other
Other
JOther
Other
Other

Illother
Other_
JOther

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES

MACTEC
SIGNATURE:

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

EXPLORATION ID:

I
TIME ISTART i .; ‘ ‘

WATER LEVEL / PUMP SETTINGS

INITIAL DEPTH
TO WATER

FINAL DEPTH
TO WATER

t/ 2

FT

DRAWDOWN
VOLUME GAL

(initial - final x 0.16 (2-inch) or x 0.65 {4-inch))

SITE TYPE

MEASUREMENT POINT
TOP OF WELL RISER
TOP OF PROTECTIVE CASING
OTHER

_________________

WELL DEPTH
(TOR) t L FT

SCREEN
LENGTH FT

RATIO OF DRAWDOWN VOLUME
TO TOTAL VOLUME PURGED

L I

PROTECTIVE

_______________

CASING STICKUP
(FROM GROUND) FT

PlO
AMBIENT AIR

PlO WELL
MOUTH

PRESSURE
TO PUMP

REFILL
TIMER
SETTING

I PPM1

PROTECTIVE

______________

CASING I WELL
DIFFERENCE FT

WELL I
DIAMETER L IN

WELL
INTEGRITY: CAP

CASING
LOCKED
COLLAR

DISCHARGE
TIMER

________________

SETTING

PROJECT 1OIin Corporation, Calcium Sulfate Landfill PCMP 1 SAMPLE 1.0. NUMBER

END i: q J JOB NUMBER

ROUND NO. L 1
DATE I -?-lo 1

FILETYPE 1

TOTAL VOL.

__________________

PURGED GAL
(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 galImiIliliter)

YES NO N/A

PURGE DATA
SPECIF1C

PUMPDEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (ft) RATE (mum) (deg. C) (mslcrn) (units) (mg!L) (ntuj (mi) DEPTH (ft) COMMENTS

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIALQED BLADDER TEFLON OR TEFLON LINED [] POLYVINYL CHLORIDE TEFLONSIMCO BLADDER HiGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

GEOPUMP OTHER OTHER______________
ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTEDAlkalinity 23208 4 DEG. C 250 ml Poly EAIkalinityTDS 2540C 4 DEG. C 125 ml PoIy jJTDS[]Sulfate 300.0/375.2 4 DEG. C 125 ml Poly []Sulfate[]Metals (Ca, Al, Mn,Fe, Cr, Ni) 6010B HNO3 to pH <2 500 ml Poly F’lMetaIs (Ca, Al, Mn,Fe, Cr, Nt)Other__________________

JOther
Other____________________________

Other
Other
Olher

EJOther
EJOther
EJOther

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES

MACTECSIGNATURE:

revised 3/8/2010
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STANDARD VALUE
pH ‘-ItO 0 units

Sp. ConductIvity

______________

uS/cm
Redox my

DO__________
Thermometer Temperature

______________deg.

C

ACCEPTANCE
CRITERIA **

+1- 10% of standard
+1- 10% of standard
see note I

+1- 10% of standard
-i-I- 2.0 deg. C

TURBIDITY METER TYPE -

MODELNO. jo’
UNIT ID NO.

!14Ck

________NTU

ic—C NTU

____________

NTU
— NTU

i’)’O NTU

/O2 NTU

NTU
— NTU

within 0.3 NTU
+1- 10% of standard

pH

_______________

units

Sp. Conductivity

______________

uSlcm
Redox mV

DO %‘

Thermometer Temperature

_______________deg.

C

____________NTU_____________NTU____________NTU

— NTU

CRITERIA **

÷1- 10% of standard
+1- 10% of standard
see note I

+1- 10% of standard
-‘-I- 2.0 deg. C

MATERIALS RECORD Lot Number Calibration Fluids!Deionized Water Source:

____________________________
_____________

Standard Source:

___________________________

Trip Blank Water Source:

___________________________
____________

Lot Numbers pH

__________________________

Sample Preservatives Source:

______________________
_____________

my___________________________Disposable Filter Type:

___________________________
____________

Sp. Cond.

__________________________

Other r! vm-4o/ s9t,L- c.f-( SL

_________

Turb.___________________
NOTES Ambient air used as source for D.O. calibration.

* Indicate in notes section what was used as the DO standard (I.e. based on saturation at room temperature)
** = If the meter reading is not within acceptance criteria, clean or replace probe and re-calibrate, or use a different meter if available. If project requirementsnecessitate use of the instrument, clearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.I = meter must read within specified range of the Zobell solution (usually 231 +1- 10 my @ 25 deg C).
2 = specify acceptance criteria in the Notes section

Created by: DLC
Checkedy by: BJR

ivu FtC ENGINEERINGAND CONSULTING
FIELD INSTRUMENTATION CALIBRATION RECORD
PROJECT iOIin Chemical Superfund Site

CREW ID OR TASK ID

SAMPLER SIGNATURE

1 DATE I 9t3;’//()
L

EQUIPMENT CALIBRATION

Z3f.
YSI-MELNO. t)-

UNIT ID NO.

__________

I Calclu tfate Landfi I _-.-.-. JOB NUMBER I7 --—

AM CALIBRATION INFORMATION
METER VALUE

pH -/-od- units
Sp. Conductivity ‘-i . uS/cm

Redox 3o/ mV
DO %‘

Temperature ). (., deg. C

YSI MODEL NO.

UNIT ID NO.

TURBIDITY METER TYPE

MODEL NO.
UNIT ID NO.

PM CALIBRATION INFORMATION
STANDARD VALUE METER VALUE

______________

pH L, units

_____________

Sp. Conductivity Lf.
‘

L. uS/cm

__________

Redox >L’7 mV

_
_
_
_
_
_

DO )• %*

_____________

Temperature •-j’ deg. C

NTU

NTU

NTU

NTU

within 0.3 NTU
+1- 10% of standard

Cal Form

7/23/2009



I

STANDARD VALUE

pH I.o units
Sp. Conductivity

_____________

uS!cm

Redox my

DO__________

Thermometer Temperature

______________deg.

C

ACCEPTANCE
CRITERIA **

+1- 10% of standard

+1- 10% of standard

see note 1

+1- 10% of standard

+1- 2.0 deg. C

n-O NTU

,O0 NTU

NTU

NTU

%O NTU

Lc30 NTU

NTU

NTU

TURBIDITY METER TYPE -

MODELNO.

_______

UNIT ID NO.

_____________

N NTU

(p NTU

NTU

NTU

NTU

NTU

NTU

— NTU

CRITERIA

+1- 10% of standard

+1- 10% of standard
see note I

+1- 10% of standard
+1- 2.0 deg. C

within 0.3 NTU

+1- 10% of standard

MATERIALS RECORD Lot Number Calibration FIuids/
Deionized Water Source:

___________________________
____________

Standard Source:

__________________________

Trip Blank Water Source:

___________________________
____________

Lot Numbers pH

__________________________

Sample Preservatives Source:

______________________
_____________

my___________________________
Disposable Filter Type:

__________________________
____________

Sp. Cond.

_________________________

Other fr, Q C(

__________

Turb.

______________________

NOTES: Ambient air used as source for D.O. calibration.

* =lndicate in notes section what was used as the DO standard (i.e., based on saturation at room temperature)

= If the meter reading is not within acceptance criteria, clean or replace probe and re-calibrate, or use a different meter if available. If project requirements
necessitate use of the instrument, clearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.

= meter must read within specified range of the Zobell solution (usually 231 +1- 10 my @25 dog C).
2 = specify acceptance criteria in the Notes section

Created by: DLC
Checkedy by: 8JR

MACTEC ENGINEERINGAND CONSULTING

FIELD INStRUMENTATION CALIBRATION RECORD

PROJECT lOlin Chemical Superfund Site

CREW ID OR TASK ID ICaic Sulfate Landfill [‘N.

SAMPLER SIGNATURE

EQUIPMENT CALIBRATION

•Y-SI-MODEINO. —1
UNIT ID NO.

__________

I DATE L /i/, ,

JOB NUMBER F
)

AM CALIBRATION INFORMATION

METER VALUE

pH 9co. units
Sp. Condutivity (4 ‘.. ) uSlcm

Redox mV

DO______

Temperature c)a tç deg. c

TURBIDITY METER TYPE

_______

MODELNO. MP
UNiT ID NO.

_____________

‘U
Yf-MDEL NO.

UNIT ID NO.

within 0.3 NTU

+1- 10% of standard

PM CALIBRATION INFORMATION
STANDARD VALUE METER VALUE

U pH

_____________units

pH 3 units

_____________

Sp. Conductivity_____________ uS/cm Sp. Conductivity 4. 4 uS/cm
Redox mV Redox 3 ‘j mV

DO %* DO L’33 %*

Thermometer Temperature

______________deg.

C Temperature “8 deg. C

Cal Form
7123/2009



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT JOfn CorporatIon, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER I 2 I C ] ROUND NO.

EXPLORATION ID: I I SITE TYPE 1 DATE 0

TIME LSTART ‘I c END I O. 3 C I JOB NUMBER I FiLE TYPE [
WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING IWELL
OTHER (FROM GROUND> FT DIFFERENCE FTINITIAL DEPTH

TO WATER S FT WELL DEPTH jj .. j PlO I ] WELL I(TOR) 1C’. ‘ FT I AMBIENT AIR L PPMI DIAMETER L INFINAL DEPTH
TO WATER g FT SCREEN PID WELL WELL YES NO N/A

LENGTh FT MOUTh PPM INTEGRITY: CAPDRAWDOWN
CASING — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED(initial -final x 0.16 (2-Inch) or x 0.65 {4-Indi)) TO TOTAL VOLUME PURGED TO PUMP L PSI COLLAR — — —

TOTAL VOL I I REFILL DISCHARGEPURGED GAL TiMER TIMER(purge rate (mIllIlIters per minute) x time duration (minutes) x 0.00026 gallmllllllter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE PH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mL(m) (deg. C) (ms/cm) (unIts) (mg/I) (ntu) (my) DEPTH (It) COMMENTS

cD -o 3 0 ft-y’ D.?’1 5

9- 9o’ jp /Lc’ 5.3 &(J CC)
g -1i i4.jy Si13 ‘( 2’I110ç .IO II;.’I j.31o

3i $i ‘“ Lc!

)ciO /o t4-’/ /‘9 ‘Y oD
f,

9i
j 1’L.i.(J 0 303 L3 7.S

, ;a 9,’ iv / ,Lj c o3 5 5’ I.. 7 L

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLWINVL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER_______________

GEOPUMP OTHER____________ OTHER 6JL. c t tl,

ANALYTICAL PARAMETERS
To 8. Collacted METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkaIInIty 2320B 4 DEG. C 250 ml Poly AIkaItnity
IT1TDS 2540C 4 DEG. C 125 ml Poly TDS
SuIfate 300.01375.2 4 DEG. C 125 ml Poly SuIfate
MetaIs (Ca, Al, Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly Metals (Ca, Al, Mn,Fe, Cr, NI)
0ther
[]Other

Other__________________
Other____________________

Other
[]__________________

Other

Other
0ther
Other

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES

MACTEC
SIGNATURE:_______________________________

revised 31812010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT (Olin Corporation, Calcium Sulfate Landfill PCMPl SAMPLE l.D. NUMBER [ L.
ROUND NO.

EXPLORATION ID: I SITE TYPE [ 7 DATE 1 9 /i-’1
TIME LSTART ‘7. , END 9 I JOB NUMBER 1 FILE TYPE
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING STICKUP [ I CASING /WELL IOTHER________________ (FROM GROUND) I FTj DIFFERENCE FTINITIAL DEPTH
TO WATER FT WELL DEPTH PID WELL

(TOR) 1 ( FT AMBIENT AIR PPM DIAMETER INFINAL DEPTH
TO WATER FT SCREEN PID WELL WELL YES NO N/ALENGTH FT MOUTH PPM INTEGRITY: CAPDRAWDOWN

CASING — — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE 7 LOCKED — —(inltial-flnalx0.16{2.lnch)orxo.55{4-Inch}) TO TOTAL VOLUME PURGED TO PUMP PSII COLLAR — —

TOTAL VOL. 7 1 1 REFILL DISCHARGEPURGED GALl TIMER TIMER(purge rate (mIlliliters per minute) x time duration (minutes> x 0.00026 galImIflIIIter) SETTING SETTiNG

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (It) RATE (mi/rn) (deg. C) (ms/cm) (unIts) (mgIl.) (ntu) (my) DEPTH (It) COMMENTS

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

E QED BLADDER TEFLON OR TEFLON LINED POLWINVL CHLORIDE TEFLON

SJMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

GEOPUMP OTHER OTHER

ANALYTICAL PARAMETERS
Ta Be ColFected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTE
AlkaIinity 2320B 4 DEG. C 250 ml PoIy AlkaIInity
JTDS 2540C 4 DEG. C 125 ml Poly TDS
SuIfate 300.01375.2 4 DEG. C 125 ml PoIy SuIfate
MetaIs (Ca. Al, Mn,Fe, Cr, NI) 6010B HNO3 to pH <2 500 ml Poly [MetaIs (Ca, Al, Mn,Fe, Cr, NI)
Other
Other
Other
Other
Other
Other

Other
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES

TMACTEC
SIGNATURE:______________________________

revised 318/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 10fln Corporation, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER r L —‘3 I ROUND NO. L
EXPLORATION ID: I SITE TYPE [ I DATE Z1
TIME ISTART If ) END ! 1 JOB NUMBER I FILE TYPE IWATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING STICKUP CASING IWELL IOTHER________________ (FROM GROUND) FT DIFFERENCE L_INITIAl, DEPTH
TO WATER ( .. 6 ‘ FT WELL DEPTH

. 0 PID WELL I(TOR) (3 .‘ 7 1 FT AMBIENTAIR PPM DIAMETER L NIF1NAL DEPTH
TO WATER 1 1, ) FT SCREEN PID WELL WELL YES NO NJALENGTH FT MOUTH PPM INTEGRITY: CAPDRAWDOWN

CASING — — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — — —(initial- final x 0.i6 (2-lnch) orx 0.65 (4-Inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR
TOTAL VOL.

,_. J REFILL DISCHARGEPURGED 5 GAL TIMER TIMER(purge rate (mIllIlIters per minute) x time duration (minutes) x 0.00026 gallmlflhliter) SETTING SETTING
PURGE DATA SPECIFIC PUMPDEPTh TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDiTY REDOX INTAKETIME WATER (ft) RATE (mUm) (deg. C) (ms/cm) (units) (mg]) (ntu) (my) DEPTH (ft) COMMENTSift ‘t. 7& 1)o JLc /.9 59i) 0.7/ ,‘. J —32.
1l’9$ /L,.7b 170 ?4.i ‘1 ). )o.” ‘?‘ s’
I Dfc7 I7o /7 ,,y 5 )i-/
(I:,:cc’ , (I i( 7d1? &‘i/ tt o (ç1 f.4r40 )DC( i” 33
i/-’Y ibL 120 S.i ccj jc ‘1

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYViNYL CHLORIDE TEFLON
SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

GEOPUMP [OTHER OTHER 4Ljt<,c, 1-cI
ANALYTICAL PARAMETERS
To Be Cotiected METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTEDAIkaIInity 2320B 4 DEG. C 250 ml Poly cikaIInltyDS 2540C 4 DEG. C 125 ml Polyilfate 300.0(375.2 4 DEG. C 125 ml Poly [yIfateetaIs (Ca, Al, Mn,Fe, Cr, Ni) 6010B HNO3 to pH <2 500 ml Poly EietaIs (Ca, Al, Mn,Fe, Cr, Ni)Other

Other
Other_________________
Other____________________

JOther
Other
JOther
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES
rrd

-LL’,

zTh MACTEC
SIGTURE:

revised 3/812010



FIELD DATA RECORD- LOW FLOW GROUNDWATER SAMPLING

PROJECT [Olin Corporation, CalcIum Sulfate Landfill POMP SAMPLE LD. NUMBER c L — I ROUND NO. I
EXPLORATION ID: I SITE TYPE L 7 DATE I 5ll/IEl .2 I
TIME ISTART (f O END I I) < 1 JOB NUMBER [ 1 FiLE TYPE L
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING STICKUP 1 CASING !WELLOTHER (FROM GROUND) FTI DIFFERENCE L rrINITIAL DEPTH 1
TO WATER FT I WELL DEPTH I PlO WELL(TOR) LL7-pc FT AMBIENT AIR PPM DIAMETER INFINALDEPTH
TO WATER pu SCREEN PlO WELL WELL YES NO NIALENGTH FT MOUTH PPM INTEGRITY: CAPDRAWDOWN

CASING — — —VOLUME GAL RATIO OF ORAWDOWN VOLUME PRESSURE LOCKED — —(inItIal - final x 0.16 (2-inch) or x 0.85 (4-Inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR
TOTAL VOL. ] REFILL DISCHARGEPURGED GAL TIMER TIMER(purge rate (mIflIlIters per minute) x time duration (minutes) x 0.00026 gal/mIllIliter) SETTING SETTING

PURGE DATA SPECIFIC PUMPDEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (if) RATE (mI/rn) (deg. c) (ms/cm) (units) (mglL) (ntu) (my) DEPTH (It) COMMENTS
((D0 ue( ::71

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE Of BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLW1NYL CHLORIDE TEFLON
SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER
GEOPUMP OTHER OTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AlkaIirtity 232DB 4 DEG. C 250 ml Poly AIkaIinlty
TDS 2540C 4 DEG. C 125 ml Poly TDS
SuIfate 300.0/375.2 4 DEG. C 125 ml Poly SuIfate
MetaIs (Ca, Al, Mn,Fe, Cr, Ni) 601DB HNO3 to pH <2 500 ml Poly EEJMetaIs (Ca, Al, Mn,Pe, Cr, NI)
Other
[]Other_________________

HOther__________________
Other___________________

Other
Other

lijOther
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES ç2L,

‘ MACTEC
SIGNATURE: -(

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1OTin Corporabon, Calcium Sulfate Landfill PCMP I SAMPLE 1.0. NUMBER I 5 L
- ROUND NO.

EXPLORATION ID: T 7 SITE TYPE L DATE L 9’,4 7
TIME ISTART /OL END ,Q ç0 I JOB NUMBER 1 1 FILE TYPE [
WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING STICKUP
7 CASING / WELL

., OTHER (FROM GROUND) FTI DIFFERENCE FTIINITIAL DEPTH
TO WATER f 7.. Lj 1. FT WELL DEPTH -y RID 7 WELL(TOR) FT AMBIENTAIR PPM( DIAMETER L INFINAL DEPTH

e C

TO WATER / - 1 1 FT SCREEN RID WELL
1 WELL YES NO N/ALENGTH L FT MOUTH INTEGRITY: CAP — —DRAWDOWN

CASINGVOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED(initial - final x 0.16 {2.Inch) or x 0.65 {4-lnch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VOL. I REFILL
1 DISCHARGEPURGED I GAL TIMER
I TIMER(purge rate (mIllIlIters per minute) x time duration (mInutes) x 0.00026 galimhlIIIter) SETTING SETTING

PURGE DATA SPECIFIC PUMPDEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (II) RATE (mI/rn) (deg. c) (ms/cm) (units) (mg/I) (ntu) (my] DEPTH (ft) COMMENTS
/p.’ i7.’( :.O 17-7) ci $)- O)7 y 2
,ç j7’7 j)Q j7.7Y :f,, cJ ?9
/‘ /j7 i f7..7 i1c1 5’.7 ?OOS” 3/3 &)
;j;3% j).1 io /7 57 ,1o,o , 2s

LO-’3DL j) fpr) .!?-‘3 1ti;; $i )o.oI /ç 22
io,3c- i7.’3 io s•9 >o..ca’ 13 c3i

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLW1NVL CHLORIDE TEFLON
SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER
GEOPUMP OTHER______________ OTHER 4 j, d

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
1C4JkaIInIty 2320B 4 DEG. C 250 ml Poly AIkaIInIty
TDS 2540C 4 DEG. C’ 125 ml Poly TDS
Sulfate 300.0/375.2 4 DEG. C 125 ml PoIy [SuIfate
v1etals (Ca, Al, Mn,Fe, Cr, NI) 6010B HNO3 to pH <2 500 ml Poly 1etaIs (Ca, Al, Mn,Fe, Cr, NI)
Other
[]Other

Other
Other_____________________

Other
Other

Other,
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER 7Th NUMBER OF GALLONS
CONTAINERIZED I YE NO GENERATED

NOTES

MACTEC
SlGNATUR:

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [OHm Corporation, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER L<L — ROUND NO. L

EXPLORATION ID: I I SITE TYPE [ I DATE I /J i/il) I

TIME [START I L-1). END / O. c I JOB NUMBER 1 1 FILE TYPE L

WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT
TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL IOTHER (FROM GROUND) FT DIFFERENCE [INITIAL DEPTH

TO WATER FT WELL DEPTH . PID WELL
(TOR) I’J O FT AMBIENT AIR PPM DIAMETER NIFINAL DEPTH

TO WATER FT SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH PPM INTEGRITY: CAPDRAWDOWN

CASING — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — — —(initial- final x 0.16 (2-Inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR —

TOTAL VOL. I REFILL DISCHARGEPURGED GAL TIMER TIMER
(purge rate (millIlIters per minute) x time duratIon (minutes) x 0.00026 gal/mIllIlIter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mI!m) (deg. C) (mslcm) (unIts) (mg/i.) (flu) (my) DEPTH (It) COMMENTS
1G’.Sc Py

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYNYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

GEOPUMP OTHER OTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkaIinity 23208 4 DEG. C 250 ml Poly A1kallnlty
TDS 2540C 4 DEG. C 125 ml Poly TDS
L:ISulfate 300.01375.2 4 DEG. C 125 ml PoIy Sulfate
Metals (Ca, Al, Mn,Fe, Cr, Ni) 80108 HNO3 to pH <2 500 ml PoIy FlMetaIs (Ca, Al, Mn,Fe. Cr, Ni)
Other
Other
Other
Other
JOther
Other

Other
Other
Other

PURGE OBSERVA11ONS

PURGE WATER
CONTAINERIZED YES NO

NUMBER OF GALLONS
GENERATED

v’o

LOCATION SKETCH

NOTES

SIGNATURE:

TMACTEC

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT1p!)çorporafion, Calcium Sulfate Landfifl PCMP I SAMPLE ID. NUMBER I 5 L- — ‘S I ROUND NO. I I
EXPLORATiON ID: I SITE TYPE I I DATE L i/. 1

TIME ISTART j I .‘O . END / i2j 1) I JOB NUMBER 1 1 FILE TYPE F
WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING STICKUP CASING !WELL
OThER (FROM GROUND) FT DIFFERENCE FTINITIAL DEPTH

TO WATER FT WELL DEPTH j PlO WELL
(TOR) (0-. 0 FT AMBIENT AIR PPM DIAMETER INFINAL DEPTH

TO WATER FT SCREEN PlO WELL WELL YES NO N/ALENGTH FT MOUTH PPM INTEGRITY: CAPDRAWDOWN
CASING — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — —(Initial - final x 016 (2-inch) orx 0.65 {4-lrtch)) TO TOTAL VOLUME PURGED TO PUMP PS1 COLLAR —

TOTAL VOL. I REFILL ) DISCHARGEPURGED GAL TIMER TIMER(purge rate (millIlIters per minute) x time duration (mInutes) x 0.00026 gaIImIIIIIIter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (if) RATE (mIIm) (deg. c) (ms/cm) (units) (mgIL) (ntu) (my) DEPTh (if) COMMENTS

fI:,c

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED PGLWINYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

GEOPUMP OTHER OTHER

ANALYTICAL PARAMETERS
To 8. Collected METHOD PRESERVATION VOLUME

NUMBER METHOD REQUIRED
AIkaIinity 23208 4 DEG. C 250 ml Poly
TDS 25400 4 DEG. C 125 ml Poly
SuIfate 300.01375.2 4 DEG. C 125 ml Poty
Meta1s (Ca, AJ, Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly
Other
Other
Other
Othar
JOther
Other

Other.
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES c,

SIGNATURE:

MACTEC

revised 3/8/2010
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.MACTECENGINEERINGAND CONSULTING

FIELD INSTRUMENTATION CALIBRATION RECORD

TURBIDITY METER TYPE ft s-.,

MODELNO.

_______

UNIT ID NO.

TURBIDITY METER TYPE

MODEL NO.

_______

UNIT ID NO.

NTU

NTU

NTU

— NTU

STANDARD VALUE

pH

_______________

units

Sp. Conductivity

______________

uS/cm
Redox mV

DO %*

Thermometer Temperature

______________deg.

C

I 1

AM CALIBRATION INFORMATION ACCEPTANCE
METER VALUE CRITERIA **

____________

____________

pH units ‘-hoot-I- 10% of standard

_____________

_____________

Sp. Conduótivity L4S ‘t uS/cm Lj 1Lf +1- 10% of standard

_____________

Redox c
‘/ C mV see note I

____________

DO C) %* +1- 10% of standard

_____________

Temperature ) ‘S3 deg. C f’+/ 2.0 deg. C

________

___________

L\ I NTU ci’, within 0.ä NTU

________

__________

__________

NTU +/-10%ofstandard

___________ ___________NTU

— NTU

____________ ____________NTU

within 0.3 NTU

___________

_____________

_____________

NTU +1- 10% of standard

_____________ _____________NTU____________

____________

NTI.J

MATERIALS RECORD Lot Number Calibration Fluids/
Deionized Water Source:

____________________________
_____________

Standard Source:

___________________________

Trip Blank Water Source:

___________________________
____________

Lot Numbers pH

__________________________

Sample Preservatives Source:

______________________
____________

my__________________________
Disposable Filter Type:

___________________________
____________

Sp. Cond.

__________________________

Other___________________________________________

____________

Turb.

_________________________

NOTES: Ambient air used as source for D.C. calibration.

* Indicate in notes section what was used as the DO standard (i.e., based on saturation at room temperature)
= If the meter reading is not within acceptance criteria, clean or replace probe and re-calibrate, or use a different meter if available. If project requirements

necessitate use of the instrument, dearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria,• I = meter must read within specified range of the Zobell solution (usually 231 +1- 10 my c 25 deg C).
2 = specify acceptance criteria in the Notes section

Created by: DLC
Checkedy by: BJR

NTU

NTU

NTU

— NTLI

PROJECT IOIin Chemical Superfund Site

CREW ID ORTASK ID

SAMPLER SIGNATURE

I CaIcIqn Sulfate

EQUIPMENT CALIBRATiON

DATE lzz’E -Li

8tMODEL NO.

UNIT 1D NO.

JOB NUMBER

STANDARD VALUE
‘i.) )- pH () units

____________

Sp. Conductivity 1/ uS/cm

Redox my

DO %*

Thermometer Temperature

______________

dog. C

YSI MODEL NO.
UNiT ID NO.

PM CALIBRATION INFORMATION
METER VALUE

pH

_______________

units

Sp. Conductivity uS/cm
Redox mV

DO %*

Temperature

______________deg.

C

CRITERIA **

+1- 10% of standard
+1- 10% of standard
see note 1

+1- 10% of standard

+1- 2.0 deg. C

Cal Form
7/23/2009



MACTEC ENGINEERING AND CONSULTiNG

FIELD INSTRUMENTATION CALIBRATION RECORD

PROJECT [Olin Chemical Superfund Site 1 DATE j f) . t 1 1
CREW ID OR TASK ID 1C,&Im Sulfate JfiT1-.. JOB NUMBER I I
SAMPLER SIGNATURE

EQUIPMENT CALIBRATION AM CALIBRATION INFORMATION ACCEPTANCE

STANDARD VALUE METER VALUE CRITERIA **

i’I MODEL NO. pH units pH +1- 10% of standard

UNIT 1D NO. Sp. Conductivity ( uS/cm Sp. Conductivity (4’ ‘ 3 uS!cm +1- 10% of standard

Redox____________ my Redox Yj7 mV see note 1

DO %* DO 3. o %* +1- 10% of standard

Thermometer Temperature deg. C Temperature / 7’ ‘ deg. C / 2.0 deg. C

TURBIDITY METER TYPE ,FI C-r within 0.3 NTU

MODEL NO. ‘-\QO NTU ). 7 NTU +1- 10% of standard

UNIT ID NO. NTU

— NTU --- NTU

PM CALIBRATION INFORMATION

STANDARD VALUE METER VALUE CRITERIA **

YSI MODEL NO. pH units pH units +/- 10% of standard

UNIT ID NO. Sp. Conductivity uS/cm Sp. Conductivity +1- 10% of standard
Redox______________ mV Redox mV see note I

DO %* DO +1- 10% of standard

Thermometer Temperature C Temperature C +/- 2.0 deg. C

TURBIDITY METER TYPE within 0.3 NTU

MODEL NO. 4-?- 10% of standard
UNIT ID NO. NTU

— NTU -— NTU

MATERIALS RECORD Lot Number Calibration Fluids?
Deionized Water Source: Standard Source:
Trip Blank Water Source: Lot Numbers pH
Sample Preservatives Source: mV
Disposable Filter Type: Sp. Cond.
Other___________________________________________ Turb.

NOTES: Ambient air used as source for D.C. calibration.

= Indicate in notes section what was used as the DO standard (i.e. based on saturation at room temperature)

If the meter reading is not within acceptance criteria, dean or replace probe and re-calibrate, or use a different meter if available. If project requirements

necessitate use of the instrument, dearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.
I = meter must read within specified range of the Zobell solution (usually 231 +1- 10 my @ 25 deg C).

2 = specify acceptance criteria in the Notes section

Created by: DLC

Checkedy by: BJR

Cal Form
7123/2009



PURGE OBSERVAT

PURGE WATER
CONTAINERIZED ‘ES] NO

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1OIln Corporation, Calcium Sulfate Landfill POMP I SAMPLE 1.0. NUMBER [ ç L
ROUND NO. F I

EXPLORATION ID: I I SITE TYPE 1 DATE [5C i 1(
TIME ISTART / a) ‘ c END fi I JOB NUMBER FILE TYPE I
WATER LEVEL 1 PUMP SETTINGS M UREMENT POINT

TOP OF WELL RISER PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP
OTHER (FROM GROUND)INITIAL DEPTH

TO WATER 5. I S FT WELL DEPTH 1 P10
(TOR) / V FT AMBIENT AIRFINAL. DEPTH I

TO WATER C SCREEN PlO WELL
LENGTH FT MOUTHDRAWDOWN

VOLUME C4 ) GAL RATiO OF DRAWDOWN VOLUME PRESSURE(initial - final x 0.16 (2-Inch) or x 0.65 (4-Inch)) TO TOTAL VOLUME PURGED TO PUMP

TOTAL VOL.
. L o f I REFILLPURGED I 1 GAl. TIMER(purge rate (mIUIflters per minute) x time duration (minutes) x 0.00026 gal/mIllIlIter) SETTING

PROTECTIVE
CASING / WELL
DIFFERENCE FT

WELL 1
DIAMETER IN

WELL YES NO N/A
lNTEGRrr’: CAP

CASING
LOCKED
COLLAR

DISCHARGE
TIMER
SETTING

PURGE DATA SPECIFIC PUMPDEPTH TO PURGE TEMP. CONDUCTANCE PH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (ft) RATE (mIIm) (deg. c) (ms/cm) (unIts) (mgIL) (flu) (my) DEPTH (ft) COMMENTS
y;-c 1o° D2 4a, 4.7 ‘3? i-u
I55_ $,) IO 1’1C) 7.cC, 6-3
jroo po I&O 1LV’ i,.3i 5’(7 fo1 f9’b/:c 5.Z1 (6, ‘1 ‘i3 o.3)/ S’&” 3t 31 .1 )?
//i Ip I’ic 5’4 /3
I,:ic jD 1-1’I o3iy 5L$
1i-p I o S /9 p 3o3

ii.ic ch ( f’-f°Y 3r$ 5’c7 // QLj

EQUIPMENT DOCUMENTATION
TYPE OFPUMP TYF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER ‘FLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON
JSIMCO BLADDER ‘-IIGH DENSITY POLYETHYLENE y,iJNLESS STE# 4Z1IER “- / “v

GEOPUMP OTHER_____________ ‘OTHER

ANALYTICAL PARAMETERS
To Be CotIeed METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTED‘AIkaIlnhty 232DB 4 DEG. C 250 ml Poly JkaIinItyTD5 2540C 4 DEG. C 125 ml Poly T0S

ulfate 300.01375.2 4 DEG. C 125 ml Poly SuIfate
‘MetaIs (Ca, Al. Mn,Fe, Cr. Ni) 60108 HNO3 to pH <2 500 ml Poly Fl2fletaIs (Ca, Al, Mn,Fe, Cr, NI)
:other
IE]Other

Other__________________
Other_____________________

EEJOther
0ther
0ther,
Other_________________

—Other

NOTES

NUMBER OF GALLONS
GENERATED

________

LOCATION SKETCH

MACTEC

revised 3//20I 0



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

EXPLORATION ID:

INITIAL DEPTH
TO WATER

FINAL DEPTh
TO WATER

15?3

I FT1
DRAWDOWN

VOLUME j <0 ‘ I GAL1
(Initial - final x 0.18 (2-inch) or x 0.65 (4-Inch))

TOTAL VOL.
PURGED Ii..ci GALl

PROTECTIVE
CASING /WELL
DIFFERENCE

WELL
DIAMETER

WELL
INTEGRITY: CAP

CASING
LOCKED
COLLAR

DISCHARGE
TIMER
SET11NG

L 1
TIME [mRT 9’

PROJECT [Olin Corporation, Calcium Sulfate Landfill PCMP1 SAMPLE ID. NUMBER [ . ,.

.

SITE TYPE L

WATER LEVEL I PUMP SETTiNGS

END fO:?c J JOSNUMBER

ROUND NO. L I
DATE

__________

FILETYPE [ 1
MEASUREMENT POINT

OP OF WELL RISER
TOP OF PROTECTIVE CASING
OTHER_________________

WELL DEPTH
(TOR) I-’ FT

SCREEN
LENGTH FT

PlO WELL
MOUTH

FT

L IN1

(purge rate (mIllIlIters per mInute) x time duration (minutes) x 0.00026 gal/mIllIliter)

RATIO OF DRAWDOWN VOLUME PRESSURE
TO TOTAL VOLUME PURGED TO PUMP

[ ‘ o( I REFILL
TIMER
SETTING

YES NO N/A

PURGE DATA SPECIFIC
PUMPDEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (ft) RATE (mUm) (deg. C) (mslcm) (unIts) (mg/L) (ntu) (my) DEPTH (ft) COMMENTS9yS j’. i3 /, 73 eiS-4) 5ç3 5’S’) 37 / )c /5O 5.73 ?o ici 1LLL 53i, SJy

s-ç ‘i Ic cio SS ‘‘1 CZ’/L‘o:oo 73 ?Z / ‘1 c) ‘?- 4) (3’ 7 V S. 31 5’ 6 C5Yjp”oc -Y ) i’io- oi13c ¶j’j553)
ID’Jt) c’3 ;37Q iy3 o., 9c5c a9

EQUIPMENT DOCUMENTATION
TYPE OF PUMP {YP,9F TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER {LON OR TEFLON LINED POLYVINYL CHLORIDE TE5ON
] SIMCO BLADDER DENSITY POLYETHYLENE STAINLESS STEE ‘6HER t/e_
iaEOPUMP OTHER_____________ HER_____________

ANALYTICAL PARAMETERS
To Be coflected METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTED‘AIkallnIty 232DB 4 DEG. C 250 ml PoIy ikaIInityTDS 2540C 4 DEG. C 125 ml Poly EEJTOSEuIfate 300.01375.2 4 DEG. C 125 ml Poly %Ifater:31etaIs (Ca, AJ, Mn,Fe, Cr, NI) 80108 HNO3 to p1-I <2 500 ml Poly ietais (Ca, AJ, Mn,Fe, Cr, NI)Other

[]Other

HOther__________________
Other

Other
Other
Other.
Other
Other

PURGE oBSERVATIp11’\ LOCATION SKETCH
PURGE WATER I NUMBER OF GALLONS /CONTAINERIZED ! 1ES/ NO GENERATED

NOTES

MACTEC

revised 3/li12010



DISCHARGE
TIMER
SETTING

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING
PROJECT jOhn CorporatIon, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER L. S t “3 1 ROUND NO. I
EXPLORATION ID: I 7 SITE TYPE L 1 DATE I
TiME [START ) END // :) 4’ I JOB NUMBER L FILE TYPE L
WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING! WELLOTHER DIFFERENCE FTINITIAL DEPTH
TO WATER / t) i 0 FTJ WELL DEPTH WELL

(TOR) FT DIAMETER INFINAL DEPTH
TO WATER I ‘.1 0 FT SCREEN WELL YES NO NIALENGTH FT INTEGRITY: CAPDRAWDOWN í i CASING — —VOLUME I 4. 0 - GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED(Initial. final x 0.16 (2-Inch) or x 0.65 (4-Inch)) TO TOTAL VOLUME PURGED COLLAR — —

TOTAL VOL. j I < O of I REFILL
PURGED 1-7’ GAL TIMER

(purge rate (mIlIllIlers per minute) x time duratIon (minutes) x 0.00026 gal/mIllIlIter) SETTING

PURGE DATA SPECIFIC PUMPDEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (It) RATE (mUm) (deg. c) (ms/cm) (unIts) (mgIL) (ntu) (my) DEPTH (It) COMMENTS
jj;);)ç Io /. ;9 o ç.. 3.i —3 I
/o-3Q h1-) i° 1Y5[ Of4 <‘0.0/ ‘Z ._y
‘o3 Ii1 JD /O) e,t? 5.7 <‘ij 793
‘‘o °1I p 1t71A3 ç,7 ‘)/ 7.ly --&;.
toyC t-) 0 ,(/ s’c g <tci ç’,71(
;DsO jAp jo )/.‘?)- OY/ SS73 <ot)) -)‘)_ -Lt

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLW)NYL CHLORIDE TEFLON

SIMCO BLADDER 4GH DENSITY POLYETHYLENE STAINLESS STEEL/ -IR ,‘[ Jii
EOPUMP OTHER 6THER (/(+

ANALYTICAL PARAMETERS
To B. Cotected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
Alkahinity 2320B 4 DEG. C 250 ml Poly lkaIinlty
TDS 254CC 4 DEG. C 125 ml Poly
a.EuIfate 300.01375.2 4 DEG. C 125 ml Poly hfate

etahs (Ca, Al, Mn,Fe, Cr, NI) 6010B HNO3 to pH <2 500 ml Poly FiMetaIs (Ca. Al, Mn,Fe, Cr, Ni)
Other____________________

Other
Other
Other_____________________________

IE:JOther
Other
Other
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED NO GENERATED

NOTES L14 /-‘/ ‘

SIGNATURE

MACTEC

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [Q!!!iCorporatlon, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER I L. ROUND NO. I
EXPLORATION ID: r I SITE TYPE [ DATE Is
TIME ILART ‘:

. END I b : p C) JOB NUMBER FILE TYPE I
WATER LEVEL I PUMP SETtiNGS MEASUREMENT POINT P

TOP OF WELL RISER PROTECTiVE I PROTECTIVE
OP OF PROTECTIVE CASING CASING STICKUP / 1 CASING / WELL

OTHER (FROM GROUND) I FTj DIFFERENCE FTINITiAL DEPTH 1 1TO WATER 1 FT WELL DEPTH RID / 1 WELL
(TOR) (7 i FT AMBIENT AiR I PPM DIAMETER 3-fNFINAL DEPTH /

TO WATER / 14
i] FT SCREEN RID WELL / WELL YES NO N/A

LENGTH L FT MOUTH / PPM INTEGRITY: CAP —DRAWDOWN 1 / CASINGVOLUME 0 O’7 GAL.! RATIO OF DRAWDOWN VOLUME PRESSURE / 1 LOCKED(inItIal linaI x 0.16 (2.inch) or x 0.65 {Incl)) TO TOTAL VOLUME PURGED TO PUMP / PSI! COLLAR — — —

TOTAL VOL. f__<‘_O D 1 1 REFILL 1 DISCHARGEPURGED (34.) GJ TIMER TIMER(purge rate (mlfllllters per minute) x time duration (minutes) x 0.00026 gaIfmIIlIIiter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (if) RATE (mI/rn) (deg. c) (ms/cm) (unIts) (mg/I.) (ntu) (mv) DEPTH (ft) COMMENTSL)()
/1) /9 17i3 a,.&1( ç’93 io8 (?j ,7

jç JLj t S- i’io tc .$‘3c Stcj o.ç i97
q0 j9c3 (t)ç /j).9 y 5’.
93

jcç
‘i°’ c’ 5.o7 c’, 15’f

q3” 1(9 l5” i33 Lf Lj,7 pj3 j
jtj,,CjC ,ç j3O c)(ji. v3 3$1

,?‘, I?c 13cb L/L, .oy a ptI i9i

c,c. i’°i’) ic 47 6o.ç o.t “?
cç0 /L(cc2 jLç /3, 3 oqç ,iy

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPQF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER [)FLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON j
[] S)MCO BLADDER [‘HIGH DENSITY POLYETHYLENE STbJLESS STEEL 1/ ()-
1GEOPUMP OTHER_____________ “THER

ANALYTICAL PARAMETERS
To Ba Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
,8Jkallnity 23208 4 DEG. C 250 ml Poly JkaIinity
TDS 2540C 4 DEG. C 125 ml Poly TDS
SuIfate 300.0/375.2 4 DEG. C 125 ml Poly Sultate
.MetaIs (Ca, Al, Mn,Fe. Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly E1ietaIs (Ca, Al, Mn,Fe. Cr, NI)
Other
fOther
Other
Other
Other
Other

Other
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER / NUMBER OF GALLONS 2 3CONTAINERIZED NO GENERATED

NOTES

MACTEC
SIGNATU :________________________

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [Qjn Corporation, Calcium Sulfate Landfill PCMP 1 SAMPLE 1.0. NUMBER L cL — ROUND NO. L
EXPLORATION ID: I SITE TYPE L DATE L)

TIME ISTART -o END I JOB NUMBER I FILE TYPE 1
WATER LEVEL! PUMP SETTINGS MEA UREMENT POINT

TOP OF WELL RISER PROTECTIVE
TOP OF PROTECTIVE CASING CASING I WELL
OTHER DIFFERENCE L FTINITIALDEPTH

TO WATER ! - 7 ) FT WELL DEPTh WELL
(TOR) . ( FT DIAMETER INFINAL DEPTH

TO WATER / FT SCREEN PlO WELL WELL YES NO N/A
LENGTH FT MOUTH INTEGRITY: CAP — —

DRAWDOWN CASING
VOLUME 0

‘.
GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED

(initial - final x 0.18 (2-inch) or x 0.65 (4-Inch)) TO TOTAL VOLUME PURGED TO PUMP COLLAR — —

TOTAL VOL. I 0 1 REFILL DISCHARGE
PURGED I 1C) GAL TIMER TIMER

(purge rate (millilIters per minute) x time duration (minutes) x 0.00026 gal/mIllIlIter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE H DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (It) RATE (mI/rn) (deg. C) (ms/cm) (units) (mgIL) (ntu) (my) DEPTH (It) COMMENTS

faVL+- /5) /‘oy 9 s? oSo o’ 91I
43o ci f /b5 I’y c-4 (o.oj O
c3ç j.o( (S /çtj

— i’4S <Dcj ‘-‘i 3oç
U,o 1L0 ro ,‘ç-..’j .ç43 c;’L’

‘ec ,-c is.cj 54, OLfl1.

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER OR TEFLON LINED P0LY/INYL CHLORIDE TEFLON

S1MCO BLADDER ,.14iH DENSITY POLYETHYLENE STAINLESS STEE [-1’HER Ift

GEOPUMP OTHER_____________ i4 I
ANALYTICAL PARAMETERS
To Be collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
kaIinity 23208 4 DEG. C 250 ml PoIy lkaIIr
TDS 2540C 4 DEG. C 125 ml Poly LIIIi

ulfete 300.0/375.2 4 DEG. C 125 ml PoIy uIfate
etals (Ca, Al, MnFe, Cr, Ni) 601DB HNO3 to pH <2 500 ml Poly etaIs (Ca, Al, Mn,Fe, Cr, NI)

Other__________________
Other
Other
Other
Other
Other

EllOther
[]Other
ElOther

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED NO GENERATED

NOTES

%MACTEC
SIGNATURE:

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [orporation, CalcIum Sulfate Landfill PCMP I SAMPLE ID. NUMBER 7 7 ROUND NO. I
EXPLORATION ID: I SITE TYPE I I DATE ISEibj(
TIME ISTART f /f. END I JOB NUMBER I I FILE TYPE L
WATER LEVEL! PUMP SETTINGS MEASU EMENT POINT

OP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING !WELL
OTHER (FROM GROUND) FT DIFFERENCE FTINITIAL DEPTH

TO WATER “IS 7 FT WELL DEPTH PID 7 WELL
(TOR) . 1 FT AMBIENT AIR PPM! DIAMETER

FINAL. DEPTh
TO WATER L FT SCREEN I PlO WELL WELL YES NO N/A

LENGTH L FT MOUTH PPM INTEGRITY: CAP
DRAWDOWN CASING — — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED —(initial - final x 0.16 (2-Inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VOL. 1 REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (milillIters per minute) x time duration (minutes) x 0.00026 gallmllllliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE H DISS. 02 TURBIDITY REDOX INTAKE

TIME WAT (ft) RAT (mi/rn) (deg. C) ( cm) (units) (ma/L) (ntu) (my) DEPTH (ft) COMMENTS

4 -

L1

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLW1NYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

GEOPUMP OTHER______________ OTHER______________

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METhOD REQUIRED COLLECTED
AJkalinity 2320B 4 DEG. C 250 ml PoIy 44JkaIIn1ty
TDS 2540C 4 DEG. C 125 ml Poly TDS
SuIfate 300.0/375.2 4 DEG. C 125 ml Poly SuIfate
Metals (Ca, Al, Mn.Fe. Cr. Ni) 60108 HNO3 to pH <2 500 ml Poly EEMetaIs (Ca, Al, MnFe, Cr, NI)
Other
[)Other

Other_________________
Other_____________________________

Other
V

Other

Other
Other_________________

—

Other

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES

KMACTEC

revised 3/8/2010



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT Corporation, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER I 4 I ROUND NO.

EXPLORATION ID: I I SITE TYPE DATE L5t1i(
TIME [START t1/9_ END I JOB NUMBER I FILE TYPE I
WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING 1WELL
OTHER (FROM GROUND) FT DIFFERENCE FTINITIAl. DEPTH

TO WATER jt f4— FT WELL DEPTH . PID I WELL
j (TOR) FT AMBIENT AIR [ PPM DIAMETER INFINAL DEPTH

TO WATER FT SCREEN PID WELL WELL YES NO N/A
LENGTh FT MOUTh PPM INTEGRITY: CAP

DRAWDOWN CASING — — —
VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED —

(inItial - final x 0.16 (2-Inch) or x 0.65 (4-Inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAl. VOL I REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (millIlIters per minute) x time duration (mInutes) x 0.00026 gaIlmIUilIter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (R) RATE (mUm) (deg. ) (ms/cm) (unIts) (mg/I) (ntu) (my) DEPTH (It) COMMENTS

flI) W)

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON UNED POL1NYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER_______________

GEOPUMP OTHER______________ OTHER______________

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AlkaIInIty 2320B 4 DEG. C 250 ml Poly AIkaIinIty
TDS 2540C 4 DEG. C 125 mt Poly TDS
SuIfate 300.0/375.2 4 DEG. C 125 ml Poly SuIfate
[]Metals (Ca, Al, Mn,Fe, Cr, Ni) 6010B HNO3 to pH <2 500 ml Poly MetaIs (Ca, Al, Mn,Fe. Cr, NI)
Other
jJOther
Other
Other
Other
Other

Other
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES NO GENERATED

NOTES

S1GNATURfSs—

KMACTEC

revised 31X12010
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PROJECT NAME

_______________________

PROJECT NUMBER.

____________________

PROJECT LOCATION:

__________________

WEATHER CONDITIONS (AM):

_________

WEATHER CONDITIONS (PM):

__________

MULTI-PARAMETER WATER QUALITY METER

TASK NO

___________DATE:

MACTEC CREW:

____________________

SAMPLER NAME:

___________________

SAMPLER SIGNATURE

_______________

CHECKED BY:

________DATE: ______

METER TYPE

MODEL NO.

UNIT ID NO.

pH (4)

pH (7)

pH (10)

Redox
Conductivity

DO (saturated)

DO (saturated)

DO (<0.1)

Temperature

Baro. Press.

N’Ieter

Value

4.0

_____

7.0

__________

10.0

_________

240

________

1413

_________

100

_________

<0.1

Acceptance Criteria
(AM)

+1- 0.1 pH Untts

-i-I- 0.1 pH Units

+1- 0.1 pH Units

+1- 10 mV

+1- 3% of standard
+1- 2% of standard

+7- 0.2 mgfL

<D.Smg!L

7.0

240

1413

<0.1

Meter *Acceptance Criteria
Value (PM)

+7- 0.3 pH Units

+1- 10 mV

+1- 5% of standard

+1- 0.5 mg/L of

standard

* = Unless otherwise noted, calibration procedures and acceptance critena are us general accordance with USEPA Region SOPs for Field Instrument Calibration (EQASOP-FieldCaltbrat) and Low Stress Purgtngand Sampling

(EQASOP-GWOOI), each dated /19/2010 Additvrnai ecceptancecntenaobtainect from instrument soecific manufacturer recoinmendanons.
* * = If meter reading ts not within acceptance criteria, clean/replace probe and re-calibrate, or use calibrated back-up meter if available. If project requirements necessitate use of the Instrument, clearly document any deviations from

acceptance cntena on all data sheets and log book entnes.

= DO Saturated standard value is calculated based on Oxygen Soiubilitv at Indicated Pressure Chart from the USEPA Region I SOP for Field Instrument Calibration (EQASOP-FieldCaiibrat), dated 1119/2010.

FIELD INSTRUI’IENTATION CALIBRATION RECORD

AM CALIBRATION

Standard
Units

Value

Start Time: End Time: Start Time: End Time:
PM CALIBRATION CHECK

Standard
Value

SU

SU

SU

+1- mV

uS/cm

%

mg/L1 (seeChart I)

mg/L

°C
mmHg

j*

TURBIDITY METER Units
Standard Meter Standard Meter *Acceptance Criteria

METER TYPE Value Value Value Value (PM)

MODEL NO.
UNIT ID NO. Standard NTU <0.1 <0.1 +1- 0.3 NTU of stan.

Standard NTU 20 - 20 +1- 5% of standard

Standard NTU 100 100 +1- 5% of standard

Standard NTU 800 800 +7- 5% of standard

PHOTOJONIZATION DETECTOR
METER TYPE Background ppmv <0.1 <0.1 within 5 ppmv of BG

MODEL NO.
UNIT ID NO. Span Gas ppmv 100 100 +7- 10% of standard

O2-LEL 4 GAS METER

METER TYPE Methane % 50 50 +1- 10% of standard

MODEL NO. 02 % 20.9 20.9 +1- 10% of standard

UNIT ED NO. H2S ppmv 25 25 +7- 10% of standard

CO ppmv 50 50 +7- 10% of standard

OTHER METER
METER TYPE

MODEL NO.
See Notes Below

for Addtttonal
UNIT ID NO. Information

Equipment calibrated within the Acceptance C’riteris specified for each of the parameters listed above.

Equipment (not) calibrated within the Acceptance Criteria specified for each of the parameters listed above’.

MATERIALS RECORD Cal Standard Lot Number Exp. Date
pH (4)

Deionized Water Source: Portland FOS p1-I (7)

Loti1ilDate Produced: pH (10)

Trip Blank Source: Lab ORP___________________________

Sample Preservatives Source: Lab Conductivity_______________________________

Disposable Filter Type: 0.45um cellulose <0. I Turb. Stan.

Calibration Fluids / Standard Source: 20 Turb. Stan.

- DO Calibration Fluid (<0.1 mg/L) Portland FOS 100 Turb. Stan.

- Other 800 Turb. Stan.

• Other PlO Span Gas

- Other OrLEL Span Gas

DO

NOTES: ‘MACTEC

P:\OLlNOVilmtngton’20t I Quartetly Sampting\Blank FormsCal.xIs 8/11/2011



pH (4)
pH (7)

p11 (10)

Redox

Conductivity

DO (saturated)

DO (saturated)

DO (<0.1)

Temperature

Baro. Press.

SU

SU
SU

+1- mV

uS/cm

%

mg/L’
(sec Chart I)

mg/L

cc
mmHg

Meter *cceptance Criteria
Value (AM)

_________

+1-0.1 pH Units

+7- 0 1 pH Units

_________

+1- 0.1 pH Units

+7- 10 mV

+1- 3% of standard
+7- 2% of standard

+1- 0.2 mg/L

<0.5 mg/L

TASK NO:

MACTEC CREW:

SAMPLER NAME:

SAMPLER SIGNATURE:

CHECKED BY:

“Acceptance Criteria
(PM)

+1- 0.3 pH Units

+1- 10 mV

+7- 5% of standard

+7- 0.5 mg/L of
standard

= Unless otherwise noted, calibration procedures and acceptance criteria are in general accordance with IJSEPA Region SOPs for Field Instrument Calibration (EQASOP-FieldCalibrat) and Low Stress Purging and Sampling
(EQASOP-CiWOOl), each dated 1119/2010 Additional acceptance critcria obtaincd from instrument specific manufacturer ecommciadations,

If meter reading is cot within acceptance cntena, clean/replace probe and re-calibrate, or use calibrated back-up meter f available. If project requirements necessitate use of the instrument, clearly document any deviations from
acceptance criteria on all data sheets and tog book entries.

= DO saturated standard value is calculated based on Oxygen Solubility at Indicated Pressure Chart from the USEPA Reston SOP for Field Instrument Calibration (EQASOP-FieldCalibrat), dated I/19/20t0.

FIELD INSTRUMENTATION CALIBRATION RECORD
PROJECT NAME:

________

PROJECT NUMBER:

______

PROJECT LOCATION: —

WEATHER CONDITIONS (AM)

WEATHER CONDITIONS (PM):

MULTI-PARAMETER WATER QUALITY METER
METER TYPE

__________ ________

MODEL NO.

_________

Start Time:
UNIT ID NO.

_________

Standard
Units

Value

AM CALIBRAI’ION

End Time:

____________DATE:

‘

JR .ic.dr/2l

PM CALIBRATION CHECK

4.0

______

7.0

_________

10.0

240 ‘7j
1413

________

100

_________

<0.1

Start Time: End Time:

Standard Meter
‘alue Value

240 Lcrf

1413

______

<0.1

TURBIDITY METER Units Standard Meter Standard Meter “Acceptance Criteria
METER TYPE ‘alue Value Value Value (PM)
MODEL NO.
UNIT ID NO. Standard NTU <0.1 <0.1 C )-. +7- 0.3 NTU of stan.

Standard NTU 20 t\ 7 20 +1- 5% of standard
Standard NTU 100 100 +7- 5% of standard
Standard NTU 800 800 +7- 5% of standard

PHOTOIONIZATION DETECTOR
METER TYPE Background ppmv <0.1 <0.1 within 5 ppmv of BG
MODEL NO.
UNIT ID NO. Span Gas ppmv 100 100 +7- 10% of standard
02-LEL 4 GAS METER

METER fYPE Methane % 50 50 +7- 10% of standard
MODEL NO. 02 % 20.9 20.9 +1- 10% of standard
UNIT ID NO. H2S ppmv 25 25 +7- 10% of standard

CO ppmv 50 50 +1- 10% of standard

OTHER METER
METER TYPE

MODEL NO See Notes Below
. for Additional

UNIT ID NO.
Information

[] Equipment calibrated within the Acceptance Criteria specified for each of the parameters listed above.

Equipment (riot) calibrated within the Acceptance Criteria specified for each of the parameters listed above” ‘.

MATERIALS RECORD Cal. Standard Lot Number Exp. Date
pH (4)

Deionized Water Source: Portland FOS pH (7)

Lot#/Date Produced: pH (10)
Trip Blank Source: Lab ORP___________________________

Sam pie Preservatives Sou rce: Lab Condttctivttv

Disposable Filter Type: 0.4511m cellulose <0.1 Turb. Slats.

Calibration Fluids / Standard Source: 20 Turb. Stan.
- DO Calibration Fluid (<0. 1 mg/L) Portland FOS 100 Tttrb. Stan.

- Other 800 Turb. Stan.

-Other PIDSpanGas

- Other 0-LEL Span Gas

DO

NOTES:

£IMACTEC

P\OLIN\Wilmtngton\.20t I Quarterly Sampling\Blank FomasCal.xls 8/11/2011



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT Olin Corporation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER Oc SL I D I ROUND NO.

EXPLORATION ID: I SITE TYPE I DATE I 111 S 1

TIME 1START : J (z> END 9 1 12 I JOB NUMBER r 1 FILE TYPE

WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT
TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL
OTHER (FROM GROUND) L FT D1FFERENCE FT

INITIAL DEPTH
TO WATER Lf. 2 FT WELL DEPTH PID WELL

(TOR) FT AMBIENT AIR PPM DIAMETER IN
FINAL DEPTH

TO WATER 9 7 FT SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH PPM INTEGRITY: CAP —

DRAWDOWN CASING
VOLUME f). 0 r- J GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED

(initial - final x 0.16 {2-inh) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR —

TOTAL VOL. REFILL DISCHARGE
PURGED I 3 GAL TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURB1DITY REDOX INTAKE

TIME WATER (It) RATE (mI/rn) (deg. C) (ms/cm) (units) (mg)L) (ntu) (my) DEPTH (ft) COMMENTS

5 ‘7 / )t’ ) 3 . L 707 5 5-3 3
Lg7 /)o f7../S o33) c1 Lj1çj c97

3 /70 1)5i) o-?3I( S(’j d)? ‘[o9 J
q7 (70 t70 033s O’3 ‘c
L/) 1.7(3 /&. cç(, Ol )cL ))

co 1? 170 o35 5e7 o7- ij7

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED fl POLYVINYL CHLORIDE TEFLON

SIMCO BLADDER ‘HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

L6EOPUMP OTHER OTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkaIinily 23208 4 DEG. C 250 ml PoIy AIkalintty
TDS 2540C 4 DEG. C 125 ml PoIy
‘SuIfate 300.0/375.2 4 DEG. C 125 ml Poly uIfate
1ietais (Ca, Al, Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly 1MtaIs (Ca, Al. Mn,Fe. Cr, Ni>
Other El_____________________
ElOther
flOther
Other

ElOther
ElOther

ElOther
ElOlher

ElOther___________________

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED / (S) NO GENERATED

NOTES

SIGNATURE:

revised 11/14/2011



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT Olin Corporation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER
I LC 5 I

-‘ 7 ROUND NO.

EXPLORATION ID: SITE TYPE r 1 DATE Ei(
/ 5 i,

TIME [START ). END JOB NUMBER PILE TYPE

WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT
OP OF WELL RISER PROTECTIVE PROTECTIVE

TOP OF PROTECTIVE CASING CASING STICKUP CASING / WELL
OTHER (FROM GROUND) FT DIFFERENCE FriINITIAL DEPTH

TO WATER L 3 f .L FT WELL DEPTH PID WELL
(TOR) FT AMBIENT AIR PPM DIAMETER INFINAL DEPTH

TO WATER 5 7, FT I SCREEN PID WELL WELL YES ND N/A
LENGTH FT MOUTH PPM INTEGRITY: CAP —

DRAWDOWN
CASINGVOLUME 0 0 ‘i ‘ GALI RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED(initial - final x 0.16 (2-inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VCL. ,, -, 1 REFILL DISCHARGE
PURGED I -. 2 GAL TIMER TIMER

(purge rate (milliliters per minute) it time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mI/rn) (deg. c) (ms/cm) (units) (mgfL) (ntu) (my) DEPTH (ft) COMMENTS

1-5 1Y fS7 f3’ ;“17
yt 5k.?) c (77Y jLjL 5’’3 33 i
?-Y( S’ c&C ,‘ iriL1y_ 15g
:cci ç a0 /o o’LIi Sç / .?o

‘75 ç.-, f,,ç3 o.i 5’Y’ )%1 3-3L
‘oO S.7)— p(ac’ i,’t O1 5ct ‘1l

Sfl)) Th /3’ O”3 5ç3 j.7. f’7 ,l3cj

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

fl QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

J SIMCO BLADDER ‘HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

L’OPUMP OTHER OTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
kalinity 232DB 4 DEG. C 250 ml POIy ‘AIkaIinity
EEDS 2540C 4 DE(3 C 125 ml Poly

‘1lfate 300.0/375,2 4 DEG. C 125 ml Poly ‘uIfate

E’1IetaIs (Ca, Al. Mn.Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly AelaIs (Ca. 4J, Mn,Pe, Cr, Ni)
Other
OIher
Other
JOther
flOther
fOther

Other
OIher
Olher

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED (V97 NO GENERATED

NOTES o-1-f
‘I°

0c iZcç ftIIII/

dVkrl

/MACTEC
SiGNATURE: .-,

— ,5—.-_-

revised 11/14/2011



NUMBER OF GALLONS
GENERATED

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [!)Corporation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER 0 C. L• k ROUND NO. I
EXPLORATION ID: I I SITE TYPE I DATE 1/ I 1(

(( 7
TIME 1START (j ‘C

‘•

END .J JOB NUMBER FILE TYPE

WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT
P OF WELL RISER PROTECTIVE PROTECTIVE

TOP OF PROTECT1VE CASING CASING STICKUP CASING / WELL
OTHER (FROM GROUND) FT DIFFERENCE FT

INITIAL DEPTH
TO WATER FT WELL DEPTH PID WELL )

(TOR) FT AMBIENT AIR PPM DiAMETER IN
FINAL DEPTH

TO WATER FT SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH L PPM INTEGRITY: CAP — —

DRAWDOWN CASING
VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED

(initial - final x 0.16 (2-inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VOL. REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (B) RATE (mI/rn) (deg. C) (ms/cm) (units) (mgIL) (ntu) (my) DEPTH (if) COMMENTS

iI2(W. Oit- 5:7cg ‘7

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

J GEOPUMP OTHER OTHER

ANALYTICAL PARAMETERS
ToBeCollected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkaIinity 23208 4 DEG. C 250 ml Poly JAIkaIiniIy
TDS 2540C 4 DEC. C 125 ml PoIy TDS
JSuIfate 300.01375.2 4 DEG. C 125 ml PoIy SuIfate

MetaIs (Ca, Al, Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly Melals (Ca, Al, Mn,Fe, Cr, Ni)

LZOther
JOther
Other
Other

1Eother
Other

jOther
JOther
111 Other___________________ EEJ

PURGE OBSERVATIONS

PURGE WATER
CONTAINERIZED YES NO

LOCATION SKETCH

NOTES

SIGNATURE:

MACTEC

revised 11/1412011



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [Olin Corporation, Calcium Sulfate Landfill PCMP J SAMPLE ID. NUMBER
.

¶ L 3 1 ROUND NO.

EXPLORATION ID: L SITE TYPE I DATE F t V”(/ I
TIME START C END , b I JOB NUMBER 1 FILE TYPE

WATER LEVEL! PUMP SETTINGS MEA EMENT POINT
TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING / WELL
OTHER (FROM GROUND) L FT DIFFERENCE FT

INITIAL DEPTH
TO WATER J 3 FT WELL DEPTH 1 PID WELL

(TOR) FT AMBIENT AIR PPM DIAMETER IN
FINAL DEPTH

TO WATER I). 3 FT SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH PPM INTEGRITY: CAP

DRAWDOWN
, CASING — — —

VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED
(initial - final x 0.16 (2-inch) or x 0.65 {4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. REFILL 7 DISCHARGE
PURGED ( GAL TIMER I TIMER

(purge rate (milliliters per minule) x lime duralion (minutes) x 0.00026 gallmilliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mI/m) (deg. C) (ms/cm) (units) (mgIL) (ntu) (my) DEPTH (ft) COMMENTS9;, /,7c3 t%f 0 i3 ‘7’ $‘9, /7/ ci -
9 ‘yc Il) . I 3 3

, >. ‘- 77
cç jp..’ /o I-)Y 0.79/ 5.9 >ocl - Vi
q.,çç y /iô D;Tc,I ‘sw’ /.-,, --
fi: /4J.733 )i’ø /&.lb O7S >o.o/ /•S” •-3

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYViNYL CHLORIDE TEFLON

SIMCO BLADDER IIH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

fgEOPUMP EEl OTHER El OTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
1kalinity 23208 4 DEG. C 250 ml Poly {IkaIinity
E1T S 2540C 4 DEG. C 125 ml Poly I’DS

tiIfate 300.0/375.2 4 DEG. C 125 ml Poly iIfale
Metals (Ca, Al. Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml PoIy LMetaIs (Ca, Al, Mn,Fe, Cr, Ni)

flOther
0ther Eli_____________________
ElOther
ElOther

ElOther____________________

ElOther

ElOlher
JOlher

lElOther

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER I’N NUMBER OF GALLONS
CONTAINERIZED } NO GENERATED L/. 7/

NOTES 1 q -r’ S1 r- c j) bc.1’

SIGNATURE

kMACTEC

revised Il/14/2011



PURGE OBSERVATI9N

PURGE WATER - f N
CONTAINERIZED ‘ES) NO

NOTES

MACTEC

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1OIin Corporation, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER 5 L... ROUND NO.

EXPLORATION ID: SITE TYPE I DATE 1/ J
TIME START $ END c 1 JOB NUMBER FILE TYPE F
WATER LEVEL I PUMP SETTINGS MEAS EMENT POINT

• OP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING / WELL
OTHER (FROM GROUND) FT DIFFERENCE FT

INITIAL DEPTH
TO WATER I 7 FT WELL DEPTH PID WELL

(TOR) FT AMBIENT AIR PPM DIAMETER IN
FINAL DEPTh

TO WATER FT SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH PPM INTEGRITY: CAP — —

DRAWDOWN CASING
VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED

(initial - final x 0.16 (2-inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. 1 REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTiNG

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (It) RATE (mIIm) (deg. c) (ms/cm) (units) (mg/L) (ntu) (my) DEPTH (It) COMMENTS

Th5’o I’-i52 /1D /h( I1J o’ (J /‘/

$7’.çc /57 1ji lfr
t4.L)O e>O’Of p:7t (go

Itt) f’1c7 19p 14,37 ‘-1f o4 Yo.o p9..Y /3
/‘tç? 1’)o /?3 Opj 00 /4

°L’(D (‘Ic? /6I >o,.oi D (g7

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

J SIMCO BLADDER 1ENSITY POLYETHYLENE STAINLESS STEEL OTHER

EOPUMP OTHER fl OTHER

ANALYTICAL PARAMETERS
ToBeCollected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED

LJka1inity 23208 4 DEG. C 250 ml Poly Alkalinity
ps 2540C 4 DEG. C 125 ml Poly TDS

fate 300.0/375.2 4 DEG. C 125 ml Poly :u te

Metals (Ca. Ai, Mn,Fe, Cr, Ni) 6010B ‘NO3 to pH <2 500 ml Poly Metals (Ca. Al, Mn,Fe. Cr, Ni)

Other___________________ . .

OIher
Other
E1Other
Olher
Other

EjOther
J0ther
Other

NUMBER OF GALLONS
GENERATED

LOCATION SKETCH

reveed 11/14/2011



PURGE OBSERVATION

PURGE WATER r
CONTAINERIZED {YES/ NO

NOTES

SIGNATURE )

::,J/MACTEC

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT Olin Corporation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER 0 5L /, ROUND NO.

EXPLORATION ID: I 1 SITE TYPE DATE li—i /( /

TIME I START 9 END !. /‘S. I JOB NUMBER 1 FILE TYPE L_

WATER LEVEL I PUMP SETTINGS MEAUREMENT POINT
TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL
OTHER (FROM GROUND) FT DIFFERENCE FT

INITIAL DEPTH , ‘-

TO WATER 1/ ‘ 1 FT WELL DEPTH PID WELL
(TOR) FT AMBIENT AiR PPM DIAMETER IN

FINAL DEPTH
TO WATER ( - FT SCREEN PID WELL WELL YES NO N/A

LENGTH FT MOUTH PPM INTEGRITY: CAP — —

DRAWDOWN CASING
VOLUME (9 GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED

(initial - final x 0.16 {2-inch}or x 0.65 {4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. 1 REFILL DISCHARGE
PURGED I) GALI TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (It) RATE (mt/rn) (deg. c) (ms/cm) (units) (mg/L) (ntu) (my) DEPTH ((I) COMMENTS

1’oc Ic-1 IjO >i . 1J5

Xjf) JC) 110 17-; i4c Y’;’c >°‘o/ /

i3 ic /O 7•i I$7 9ç )g/
:(Qt

19h
%.‘)L) I$L5? IO fLi.t?3 I’77 $‘?? >øf l..ti( Ay
c i1r LiO J/1 iiS c?7 ?OiQ/ ib% )9’y
3a (ic( I/c’ /)‘ 1.73 N’.o1 oAc !bc

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LtNED POLYVINYL CHLORIDE TEFLON

SIMCO BLADDER fl HIGH DENSITY POLYEHYLENE EEl STAINLESS STEEL OTHER

EOPUMP E1p(ER [)t’tçtP J flOTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkalinity 23208 4 DEC. C 250 ml Poly fkaIinity
DS 2540C 4 DEG. C 125 ml Poly (E4tS
‘SuIfate 300.0/375.2 4 DEG. C 125 ml Poly ‘SuIfate

[(Metals (Ca. Al, Mn,Fe, Cr, Ni) 6010B HNO3 to pH <2 500 nil Poly ‘fflIetals (Ca, Al, Mn,Fe, Cr, Ni)

Other
flOther
Other
OTher
OIher
Other

Other
flOther
flOther

NUMBER OF GALLONS
GENERATED

_________

LOCATION SKETCH

revised I 1/14/2011
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MACTEC ENGINEERING AND CONSULTING

FIELD INSTRUMENTATION CALIBRATION RECORD

PROJECT [Olin_Chemical Superfund Site I DATE I ‘ I
CREW ID OR TASK ID [Cium Sulfate Lan dl JOB NUMBER I I
SAMPLER SIGNATURE c5ZZ

EQUIPMENT CALIBRATION AM CALIBRATION INFORMATION ACCEPTANCE
STANDARD VALUE METER VALUE CRITERIA **

YSI MODEL NO.

____________

pH units pH

____________units

+1- 10% of standard
UNIT ID NO.

_____________

Sp. Conductivity L/ uS/cm Sp. Conductivity

_____________uS/cm

+1- 10% of standard
Redox 7, mV Redox mV see note I

DO ‘) p %* DO %* +1- 10% of standard
Thermometer Temperature L , 3i’ deg. C Temperature

______________deg.

C +1- 2.0 deg. C

TURBIDITY METER TYPE

_________________ ___________NTU ___________NTU

within 0.3 NTU
MODEL NO.

__________ ____________NTU ____________NTU

+1- 10% of standard
UNITIDNO.

___________

_________

NTU

_________NTU___________NTU ___________NTU

PM CALIBRATION INFORMATION

STANDARD VALUE METER VALUE CRITERIA **

YSI MODEL NO.

____________

pH

_____________

units pH

_____________

units +1- 10% of standard
UNIT ID NO.

_____________

Sp. Conductivity

______________uS/cm

Sp. Conductivity

______________uSlcm

+1- 10% of standard
Redox______________ mV Redox mV see note 1

DO

____________%*

DO

_____________%*

+1- 10% of standard
Thermometer Temperature

______________deg.

C Temperature

______________deg.

C +1- 2.0 deg. C

TURBIDITY METER TYPE

_________________ ___________NTU ___________NTU

within 0.3 NTU
MODEL NO.

_________ ___________NTU ___________NTU

+1- 10% of standard
UNIT ID NO.

___________ _________NTU _________NTU

— NTU — NTU

MATERIALS RECORD Lot Number Calibration Fluids!
Deionized Water Source:

_________________________ ___________

Standard Source:
Trip Blank Water Source:

___________________________ ____________

Lot Numbers pH C 1 /
Sample Preservatives Source:

____________

my__________________________
Disposable Filter Type:

___________________________ ____________

Sp. Cond.

__________________________

Other___________________________________________

____________

Turb.

_________________________

NOTES: Ambient air used as source for D.O. calibration.

* = Indicate in notes section what was used as the DO standard (i.e., based on saturation at room temperature)
** = If the meter reading is not within acceptance criteria, dean or replace probe and re-calibrate, or use a different meter if available. If project requirements

necessitate use of the instrument, dearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.
1 = meter must read within specified range of the Zobell solution (usually 231 +1- 10 my @25 deg C).

2 = specify acceptance criteria in the Notes section

Created by: DLC

Checkedy by: BJR

Cal Form 7123/2009



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [çn Corporation, Calcium Sulfate Landfill PCMP 1 SAMPLE ID. NUMBER J 5 L ROUND NO.

EXPLORATION ID: I SITE TYPE DATE I
TIME START I, END I JOB NUMBER L 1 FILE TYPE 1
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

OP OF WELL RISER PROTECTIVE PROTECTIVETOP OF PROTECTIVE CASING CASING STICKUP [ CASING / WELL
OTHER (FROM GROUND) L FT DIFFERENCEINITIAL DEPTH —,

TO WATER FT WELL DEPTH PID WELL
“(TOR) FT AMBIENT AIR PPM DIAMETER 0 NIFINAL DEPTH

TO WATER . ). FT SCREEN 1 P10 WELL WELL YES NO N/A
‘ LENGTH L FTI MOUTH PPM INTEGRITY: CAPDRAWDOWN

CASING —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — —(initial - final x 0.16 {2-inch} or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP
[ PSI COLLAR —

TOTAL VOL.
1 REFILL DISCHARGEPURGED I GAL TIMER I TIMER(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (ft) RATE (mt/rn) (deg. c) (ms/cm) (units) (mg)L) (ntu) (my) DEPTH (ft) COMMENTS

!-‘Y f2 I’7,) i.37
!I<D

ç%3
t’Q iLf’4L1 ().

-75 S1O ,1/_

II:5c c?. 1o ,143 3y3 >j.7 Ic7L, jt2

I/-L 3’ 1Q )/Q 31 S?/ 6./s !7j
)?L ç’2C) /go !t1tS $,7’-/ !./p /‘5”7

—..

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON
SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

EZI-&OPUMP E’THER I’4 N. a.. ]OTHER

ANALYTICAL PARAMETERS
To Be CoSocted METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkaIinity 2320B 4 DEG. C 250 ml Poly AIkalinity
3TDS 2540C 4OEG.C l25mIPoIy TDS
E’Sutfate 300.0/375.2 4 DEG. C 125 ml Poly fj’SuIfate
tiIetals (Ca, Al, Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly flitaIs (Ca, Al, Mn,Fe, Cr. Ni)
Other
Other
fOther

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED NO GENERATED I

NOTES

!--.

;7J_

SIGNATURE:

revised 5/21/2012



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT Olin Corporation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER L ROUND NO.

EXPLORATION ID: F SITE TYPE I DATE I .

TIME START END .! 3 ‘ I JOB NUMBER [ FILE TYPE

WATER LEVEL I PUMP SETTINGS MEA REMENT POINT
TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL
OTHER (FROM GROUND) FT DIFFERENCE FTINITIAL DEPTH

TO WATER /7 FT WELL DEPTH 1 PID ) WELL
(TOR) FT AMBIENT AIR I PPM) DIAMETER G INFINAL DEPTH

TO WATER () . 9 1 FT SCREEN ) 1 PID WELL WELL YES NO N/A
LENGTH L FTI MOUTH PPM INTEGRITY: CAPDRAWDOWN

CASINGVOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED(initial - final x 0.16 (2-inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. - f) I I REFILL DISCHARGEPURGED .4— I GAL TIMER TIMER
(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mI/rn) (deg. C) (ms/cm) (unfts) (mgIL) (ntu) (my) DEPTH (B) COMMENTS

c..co LJ?( .1t3 &s.,L? ?1 L’1c9
!ocç L1 o 1-3o “, 5c7 34.ç L, f4cj
//.‘.,p ?‘3 ct2 i’3.p 183 5’5( 3.33

//,(2) 13’?
)P( (4))- c6’ I3Oj Q.,Lf 77 5f7 3../c3 3a1(j t3
,,, i3.oS oj?c 5’gi 3, Jo fe:2/
i;ic Zo i95 -jg 5I-

11cIL fc”31 o.ti&4 3’1ic 73 /Lj /oi

‘“c D.L/c’L ‘-1LI ,,77 j,!7 ./v

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

E3EOPUMP THERcUJ L (e OTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
I:kalinIy 2320B 4 DEG. C 250 ml Poly AIkaIinity
TDS 2540C 4 DEG. C 125 ml Poly JTDS
)‘uIfate 300.0/375.2 4 DEG. C 125 ml Poly SuIfate
eIaIs (Ca, Al, Mn,Fe. Cr, Ni) 601DB HNO3 to pH <2 500 ml Poly flMelals (Ca, Al, Mn,Fe. Cr, Ni)

Olher__________________
JOther
0lher

PURGE OBSERVATIONS LOCATION SKETCH
—\

PURGE WATER /. NUMBER OF GALLONS
CONTAINERIZED ‘ YES) NO GENERATED -

-/
NOTES

SIGNARE:____________________________

revised 5/21/2012



PURGE OBSERVATIONS

PURGE WATER - N
CONTAINERIZED YES I NO

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [((Corporation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER L ROUND NO.

EXPLORATION ID: SITE TYPE I DATE I I I
TIME I START END 1(: -z c I JOBNUMBER I FILETYPE L
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

,6P OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING / WELL
OTHER (FROM GROUND) FT DIFFERENCE FTj

INITIAL DEPTH
TO WATER ‘? 3 ‘3 FT I WELL DEPTH PID WELL

. (TOR) L FT AMBIENT AIR PPM DIAMETER IN
FINAL DEPTh

TO WATER 1 “1 9 FT SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH PPM INTEGRITY: CAP

DRAWDOWN [ CASING — — —

VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — —

(initial - final x 0.16 (2-inch) or x 0.65 {4-incli)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR

TOTAL VOL. REFILL DISCHARGE
PURGED / GAL TIMER TIMER

(purge rate (milliliters per minufe) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (if) RATE (mI/rn) (deg. C) (ms/cm) (units) (mg!L) (ntu) (my) DEPTH (if) COMMENTS

“-‘1 i&’v çç oc’ ;,ç7 -,9
93o Il.1Lf (&o Lj,7 5ç
9ç’ 1/ /bo /a 1.’)c’ 7D?O /r.f -si;
‘ r3.t-i It ,ç,, s-, 5o oj -,.c -‘2?L
9ys ? •qj 140 /ç, j° I’o 5’Y- oyi. a “7
q:cc> /p L?9 ff3o $75 Of t/i.j

C1,,’yç f,’-f/ Io t5”I /3/ 5j; otj 3,-4 -3

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATER1AL TYPE OF BLADDER MATERIAL

E QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

[] SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL [] OTHER

L.6EOPUMP u-OTHER 4
. OTHER

ANALYTICAL PARAMETERS
To Be collectee METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
Ikalinity 23206 4 DEG. C 250 ml Poly dkaIinity
[TDS 2540C 4 DEG. C 125 ml Poly TDS
‘Sulfate 300.01375.2 4 DEC. C 125 ml Poly 3’SuIfate
KetaIs (Ca, Al, Mn.Fe. Cr, Ni) 60106 HNO3 to pH <2 500 ml Poly J-t4etals (Ca. Al, Mn,Fe, Cr, Ni)
Eiolher
Other
flolher

NUMBER OF GALLONS j f
GENERATED ‘ N

LOCATION SKETCH

NOTES

SIGNATURE: —

revised 5/21/2012



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT [Olin Corporation, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER
— 1 ROUND NO.

EXPLORATION ID: I SITE TYPE 1 1 DATE
— h ..

TIME [IRT ‘ c END / JOB NUMBER I FILE TYPE 1
WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

T P OF WELL RISER PROTECTIVE PROTECTIVEOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL
OTHER FROM GROUND) L FT DIFFERENCE FjINITIAL DEPTH

TO WATER FT WELL DEPTH PID WELL
(TOR) FT AMBIENT AIR PPM DIAMETER INFINAL DEPTH

TO WATER I ç’- FT SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH PPM INTEGRITY: CAPDRAWDOWN 1 CASING — — —VOLUME GAL] RATiO OF DRAWDOWN VOLUME PRESSURE LOCKED —(initial - final xO. 16 (2-inch) or x 0.65 {4-inch}) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. REFILL DISCHARGEPURGED 1 i GAL TIMER TIMER(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gaL/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKETIME WATER (B) RATE (mIIm) (deg. C) (ms/cm) (units) (mglL) (ntu) (my) DEPTH (if) COMMENTS

1a ,70 (7’ ?3 .13\/ c- &ç /c’1(ct.) ()Q (3)V 5’k’ /3 (‘

9 j7i i3(l c. ôç f..13 /5’1.
cc €)j l7o (t — 0.?? icç7

IC? (p Lc7 5’ 117 0.1du, (çc

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

J QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON
SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

-€EOPUMP FHER 7\ .L ..- E OTHER

ANALYTICAL PARAMETERS
To ee CoSecteci METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkaIinity 23208 4 DEG. C 250 ml PoIy :JAIkalinity
TDS 2540C 4 DEG. C 125 ml PoIy TDS
8tIfate 300.0/375.2 4 DEG. C 125 ml Poly jSulfate
l.M’etaIs (Ca. Al. Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly MetaIs (Ca, Al, Mn,Fe. Cr, Ni)
Other
Other
OIher

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED ES) NO GENERATED

NOTES

revised 5/21/2012



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT Olin Corpoation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER ‘ ROUND NO. I

EXPLORATION ID: 1 SITE TYPE DATE I = 1 I I

TIME 1START 7 i END ‘. C JOB NUMBER I FILE TYPE 7

WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT
TOP OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING / WELL
OTHER (FROM GROUND) FT DIFFERENCE [ FTINITIAL DEPTH

TO WATER I I S FT WELL DEPTH PID WELL
(TOR) FT AMBIENT AIR PPM DIAMETER INFINAL DEPTH

TO WATER ( t FT SCREEN RID WELL WELL YES NO N/A
LENGTH [ FT MOUTH PPM INTEGRITY: CAP

DRAWDOWN CASING — — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED
(initial - final x 0.16 (2-inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VOL. I REFILL DISCHARGE
PURGED /, I GAL TIMER TIMER

(purge rate (milliliters per hiinute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER ((Q RATE (mUm) (deg. c) (ms/cm) (units) (mg/I) (ntu) (my) DEPTH (if) COMMENTS

)yc (3) Iii:’ )3, /t.S , o.?’
?‘Sc’ ()13 I!, j’)- . ‘)-i /-73 ,c
)c’c (cs3 Etc (c .) iç/ Y2
‘Oc7 HI? 0I73 /37 1ic
c5’ ‘Lfl /o ‘I4Sç Eij

c?o i’ (to /3& ? 5”&L5 ‘E3 ‘‘V) “‘

i / i, I 37 / .
a4) c€ C /‘3 I

(i I3t? .aS Sc Op €‘-So Ii?

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL.

E QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

::i SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

OPUMP IER b- OTHER

ANALYTICAL PARAMETERS
To Be coilecteO METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
kaIinity 23206 4 DEG. C 250 ml Poly AIkalinity
TDS 2540C 4 DEG. C 125 ml Poly TDS

‘sulfate 300.0/375.2 4 DEG. C 125 ml Poly SuIfate
L2rMetals (Ca, At, Mn,Fe, Cr, Ni) 60108 HNO3 to pH <2 500 ml Poly MetaIs (Ca, Al, Mn,Fe, Cr, Ni)
Other
Other_
Other

PURGE OBSERVATIONS LOCATION SKETCH

PURGE WATER ,—-, NUMBER OF GALLONS
CONTAINERIZED /fES / NO GENERATED

NOTES

SIGNATURE:

revised 5121/2012



PURGE OBSERVATIONS
PURGE WATER
CONTAINERIZED YES

AMEC ENVIRONMENT & INFRASTRUCTURE, INC.

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT OUN CHEMICAL SUPERFUND SITE, WILMINGTON, MA WELL ID1 L—
ROUND NO.

SAMPLED
SITE TYPE1 Superfund 1 TE I S.) \ 1

TIME1START - ‘1 \ END 1 JOB NUMBER I 1 BOTTLETIME1_____________
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

CC SAMPLE X TOP OF WELL RISER PROTECTIVE PROTECTIVECOLLECTED ID___________________ TOP OF PROTECTIVE CASING CASING STICKUP CASING / WELLOTHER (PROM GROUND) --- FT. DIFFERENCE N/A FT.INITIAL DEPTH
TO WATER FT. WELL DEPTH PlO WELL F(TOR) FT. AMBIENT AIR N/A PPM DIAMETER IN.FINAL DEPTH
TO WATER FT. SCREEN PID WELl. WELL YES NO N/ALENGTH FT. MOUTH N/A PPM INTEGRflY: CAPDRAWDOWN

CASING — — —VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — — —(inItial, fInal x 0.18 (2-Inch) orx 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP N/A PSI COLLAR
TOTAL VOL 1 REFiLL j DISCHARGEPURGED GAL TIMER N/A SEC. TIMER N/A SEC.(purge rate (milltiters per minute) x time duration (minutes) x 0.00026 gal/mI) SETTING SETTING

PURGE DATA

DEPTH TO PURGE RATE TEMP. SPEC. COND. pH DISS. 02 TURBIDITY ORPIEN SAMPLETIME WATER (ii) (mI/mm) (deg. C) (uS/cm) (units) (mg/L) (Nil)) Cmv) DEPTh ft(0.3 ft.) (100400) (3%) (3%) (+1- 0.1 (10%)(>0.5) (10%) fr 5) (+1- 10 my COMMENTSP’/

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUB1NG TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIALQED BLADDER TEFLON OR TEFLON UNED POLYViNYL CHLORIDE TEFLONSIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHERGEOPUMP LDPE (Dedicated) SIUCON (DedIcated)

ANALYTICAL PARAMETERS
To Be CoUectid METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED - COLLECTED

[VOCs: Thmethylpentenes 82608 I-ICL /4 DEG. C 3 X 40 mL WCsSVOCs:NDPAandBEHP 8270 C 4DEG.C 2X1 LAG SVOCsVPH MAVPH HCL1 4 DEG. C 3X40 mL VPHDIssolved Fe DIS. 8010B KNOS 14 DEC. C I X 500 mL Dis. FepH SM4500H+B 4DEG.C IX500mL pHAmmonIa-Nltrogen 10-107.06-1 H2S04 /4 DEC. C I X 250 rnL M1monla-NitrogenChloride 300.0 4 DEC. C I X 500 mL CNorlde5uIfate 300.0 4 DEC. C I X 500 mL Sulfate[Specifrc Conductivity SM 251DB 4 DEC. C 1 X 500 mL Specmfic Conductivity[]DIssolved Al, Cr DIS. 80108 I-INO3 /4 DEC. C I X 500 mL Dis. Al, Cr

NOTES

NUMBER OF GALLONS
GENERATED

LOCATION SKETCH

Sampled by:

Prepared by:

Checled by am&
QuawIy S ep8k Fono

OW., B.,k



AMEC ENVIRONMENT & INFRASTRUCTURE, INC.

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT DUN CHEMICAL SUPERFUND SITE, WILMINGTON, MA WELL DI L_ ROUND NO.
SAMPLE ID I SITE TYPEI Superfund I DATE 1 - I

T1MB1START END JOB NUMBER 1 BOTTLE TIME1
WATER LEVEL I PUMP SETTINGS MEASUREMENT POINT

CC SAMPLE X TOP OF WELL RISER PROTECTIVE PROTECTIVECOLLECTED ID___________________ TOP OF PROTECTIVE CASING CASING STICKUP I CASING / WELLOTHER (FROM GROUND) -— FT. I DIFFERENCE N/A Fr,INITIAL DEPTH
TO WATER FT. WELL DEPTH PID WELL(TOR) FT. AMBIENT A1R N/A PPM DIAMETER IN.FINAL DEPTh
TO WATER FT. SCREEN PlO WELL WELL YES NO N/ALENGTh FT. MOUTH N/A PPM INTEGRITY: CAPDRAWDOWI’l

CASING — —
VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — — —

(Initial- tinal xO16(2.inch) orx 0.65(4-inch)) TO TOTAL VOLUME PURGED TO PUMP NIA PSI COLLAR
TOTAL VOL 1 I REFILL DISCHARGEPURGED GAL TIMER N/A SEC. TiMER N/A SEC.(purge rate (mIlliliters per mInute) x tIme duratIon (minutes) x 0.00028 gallml) SETTING SETTING

PURGE DATA

DEPTH TO PURGE RATE TEMP. SPEC. COND. pH DISS. 02 TURBIDITY ORP/Eh SAMPLETIME WATER (ft.) (mi/mm) (deg. C) (uS/cm) (unIts) (mgIL) (NTU) (my) DEPTH (L)(0.3 ft.) (100-400) (3%) (3%) (÷/- 0.1 (10%)(>0.5) (10%) (> (+1- 10 my) COMMENTSc
/‘ \ ‘I

I

EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OFPUMP MATERIAL TYPE OF BLADDER MATERIALQED BLADDER TEFLON OR TEFLON UNED POLYVINYL CHLORIDE TEFLONSIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER_____________GEOPUMP LOPE (Dedicated) SIUCON (Dedicated)

ANALYTICAL PARAMETERS
To Be Cotected METHOD PRESERVATION VOLUME SAMPLENUMBER METHOD REQUIRED COLLECTED

VOCs: Trimethylpentenes 6260 B HCL! 4 DEG. C 3 X 40 mL :J’oCsSVOCs: NDPA and 8BHP 8270 C 4 DEC. C 2 Xl L AG SVOCsVPH MA VPH I-ICL/ 4 05G. C 3 X 40 mL VPHDissolved Fe DIS. 80108 HNO3 14 DEC. C I X 500 mL Dla. FepH SM 4500 H+B 4 DEC. C I X 500 mL pHAmmonla-Nitrogen 10-107-06-1 H2SO4 /4 DEC. C I X 250 mL Ammonia.NitrogenChIorIde 300.0 4 DEC. C I X 500 mL ChIorideSuItate 300.0 4 DEG. C I X 500 mL SuIfalajSpecmflc Conductivity SM 25108 4 DEC. C 1 X500 mL Speflc ConductivityDissolved /d. Cr DIS. 601DB HNO3 14 DEC. C I X 500 mL DIs. Al, Cr

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER 7 NUMBER OF GALLONS
CONTAINERIZED YES NO / GENERATED

-,
NOTES

‘.

. Sampled by:

SIGNATURE

Nare ame
PLesWeaalgeet2Ot I QmrtedyI_thaw.e. Btek



Field Instrument Calibration Record

Project 0 ‘.

Task ID LC I v- 4j -“I4 Date S I -
Sampler Signature

________________________________________

Job Number

____________________

Equipment Calibration Information

Acceptance

Standard Value Meter Value AM Meter Value PM Criteria*

HoribaYI

___________

pH

_______

units pH -) units pH / c units +1- 10% of standard
Model No. J 3 . Cond.

_______

mS/cm Cond.

_______

umho/cm Cond. ,i,7,’umho/cm +1- 10% of standard
Unit ID ür’ Redox

______

Mv Redox ‘3 1 E Mv Redox ) Mv See note 1

DO

_______

mg/I DO fl, mg/I DO ç3 mg/I +1- 10% of standard

Temp.

_______deg.

C Temp. fl- / deg. C Temp. , ç çLdeg. C +1- 2.0 deg. C

Turbidity Meter Cir Standard Value Meter Value AM Meter Value PM Criteria
Model No. .7) O

______NTU

) NTU

______NTU

within 0.3 NTU
Unit ID

_______

NTU -‘ NTU

_______

NTU +1- 10% of standard

______NTU ______NTU ______NTU______NTU ______NTU ______NTU

Materials Record Lot Number Calibration Fluids

Deionized Water Source Standard Source:

Trip Blank Water Source

________________
______________

Lot Numbers

Sample Preservatives
Source

________________
______________

pH

______________

Disposable Filter Type

________________
______________

Mv

______________

Horiba Calibration Std. Source

_______________
______________

Cond.

_____________

Other

________________________________
______________

Turb.

_____________

Notes:
*

= If the meter reading is not within accetance criteria, clean or replace probe and re-calibrate, or use a different meter if available. If project
requirements necessitate use of the instrument, clearly document on all data sheets and log book entries that the specified Parameter was
not calibrated to the acceptance criteria.

1 = Meter must read within specified range of the Zobel solution (usually 231 +1- 10 my)

Ambient air used as source for D. 0. Calibration

Comments:

1/4/11



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1Olln Corporation. Calcium Sulfate Landfill PCMP 1 SAMPLE ID. NUMBER f 5 L - i ROUND NO. I

EXPLORATION ID: I SITE TYPE I I DATE I — /

TiME ISTART END I JOB NUMBER T I FiLE TYPE I

WATER LEVEL! PUMP SETtiNGS MEASUREMENT POINT

TOP

OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL
OTHER (FROM GROUND) FT DIFFERENCE FT

INITIAL DEPTH
TO WATER -) 1 FT WELL DEPTH PlO WELL

(TOR) FT AMBIENT AIR PPM DIAMETER IN
FINAL DEPTH

TO WATER FT SCREEN PlO WELL WELL YES NO NJA
LENGTH FT MOUTH PPM INTEGRITY: CAP — —

DRAWDOWN CASING —

VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED —

(initial - final x 016 (2-inch) or x 065 {4-inch}) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mUm) (deg. C) (ms/cm) (units) (mg/L) (ntu) (my) DEPTH (ft) COMMENTS

3,__ i /Q 7 c9oL 573 >o.l —

O’(2 v’ii >r.,ii 1
jc 7i ka 1’1/ ov3, ç97 o4’f 3 ç
f5Q ]1 /c )tl.1./3 o. ? )‘99 ; 3j /13
ç%ç /4Jf3 L4 coi’ e2.t )‘3 ii

3ou ),)l /i) &,v /i

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED [] POLYVINYL CHLORIDE E TEFLON

SIMCO BLADDER HIGH DENSITY POLYETHYLENE [] STAINLESS STEEL [3 OTHER_______________

GEOPUMP [] OTHER_____________ OTHER_____________

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AikaIinity 2320B 4 DEG. C 250 ml Poly AIkalinity
TDS 2546C 4 DEG. C 125 ml Poly [-TOS
Sulfate 3000/375.2 4 DEG. C 125 ml Poly [Sulfate
MetaIs (Ca, Al, Mn,Fe, Cr, Ni) 6010B HNO3 to pH <2 500 ml Poly []MetaIs (Ca. Al. Mn,Fe, Cr, Ni)

Other 111
EllOmer
Other

PURGE OBSERVATIqNS. LOCATION SKETCH

PURGE WATER / NUMBER OF GALLONS
CONTAINERIZED fjS/ NO GENERATED

NOTES

SIGNATURE:____________________________

revised 11/13/2012



PURGE OBSERVATIONS

PURGE WATER
CONTAINERIZED 7 YI3 NO

NOTES

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1OlIn Corporation, Calcium Sulfate Landfill PCMP I SAMPLE iD. NUMBER ‘5 t ROUND NO.

EXPLORATION ID: I I SITE TYPE f DATE r / —

TIME ISTART I - 3 ) END 3 .) $ I JOB NUMBER I I FILE TYPE I
WATER LEVEL 1 PUMP SETTiNGS MEASUREMENT POINT

OP

OF WELL RISER PROTECTIVE PROTECTIVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL
OTHER (FROM GROUND> FT DIFFERENCE FT

INITIAL DEPTH
TO WATER 1. ‘) (.) FT WELL DEPTH PlO WELL

(TOR) FT AMBIENT AIR PPM DIAMETER IN
FINAL DEPTH

TO WATER FT SCREEN PID WELL WELL YES NO N/A
LENGTh FT MOUTH PPM INTEGRITY: CAP — —

DRAWDOWN CASING — —

VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE LOCKED — — —
(initial - final x 016 {2-inct1} or x 0.65 (4-incit}) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. I 1 REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/milliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mi/rn) (deg. C) (ms/cm) (units) (mgII.) (flu) (my) DEPTH (ft) COMMENTS

fS .)o CL( GL1 j, ,

11 u /6. t thy s-i jAc -

ç0 . , (i-
1:S ftj9, ç;
ecc ?) )V f’i)b r’3, •)5 ç1
9:) /.7) i.3Lfj. (3ç )? cc 9)

? - O i1i(s 3?’E s 3o
y ao /Y,t2o O’ 7,,

.$,‘
),C,, c..?o 3D

EQUIPMENT DOCUMENTATiON

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER [] TEFLON OR TEFLON UNED POLYVINYL CHLORIDE TEFLON

SIMCO BLADDER HIGH DENSITY POLYEThYLENE [] STAINLESS STEEL OTHER_______________

GEOPUMP OTHER_____________ [] OThER_____________

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkalinity 2320B 4 DEG. C 250 ml Poly AIkalinity
JTDS 2540C 4 DEG. C 125 ml Poly EEJTDS
[}Sulfate 300.01375.2 4 DEG. C 125 ml Poly Sulfate
}MetaIs (Ca, Al, Mrt,Fe, Cr, Ni) 6010B HNO3 to pH <2 500 ml Poly [:]Metals (Ca, Al, Mn,Fe, Cr. Ni)
0ther
J0ther
Other

NUMBER OF GALLONS
GENERATED

LOCATION SKETCH

revised 11/13/2012



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1Olin Corporation, Calcium Sulfate Landfill PCMP I SAMPLE 1.0. NUMBER I £4 - ROUND NO.

EXPLORATION ID: I I SITE TYPE I DATE I 1/—, c’ /

TIME ISTART % END 1 JOB NUMBER I FILE TYPE

WATER LEVEL 1 PUMP SETTINGS MEASUREMENT POINT
OP OF WELL RISER PROTECTIVE PROTECTIVE

TOP OF PROTECTIVE CASING CASING STiCKUP CASING I WELL
OTHER (FROM GROUND) FT DIFFERENCE FT

INITIAL DEPTH
TO WATER FT WELL DEPTH PlO I WELL

. (TOR) FT AMBIENT AiR PPMI DIAMETER IN
FINAL DEPTH F

TO WATER I FT SCREEN PID WELL WELL YES NO N/A
LENGTh FT MOUTh PPM INTEGRITY: CAP — — —

DRAWDOWN CASING
VOLUME GAL RATiO OF DRAWDOWN VOLUME PRESSURE LOCKED

(initial - final x 0.16 (2-inch) or x 065 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — —

TOTAL VOL. I I REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gallmilllllter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TiME WATER (ft) RATE (mi/rn) (deg. C) (ms/cm) (units) (mgIL) (ntu) (my) DEPTH (it) COMMENTS

fmI9 ài.9) j7 /

P7C fc. , !&.? i,L / -9 )-( -c
/l:Lfg ç,1c;

I?b 1ç:? j. c e.’ >p.c) 3; .%
tçi i7 )Si) j. 3 —E

/i:s ç. ñ i)Q 3”i i.&9 6.a ?ooi 9o

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

QED BLADDER TEFLON OR TEFLON LINED E POLYVINYL CHLORIDE [] TEFLON

[] SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL [J OThER

GEOPUMP OTHER_____________ OTHER_____________

ANALYTICAL PARAMETERS
ro e CoIIecte METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
‘AJkaIinity 2320B 4 DEG. C 250 ml Poly c’AlkaIinity
f.TDS 2540C 4 DEG. C 125 ml PoIy []TDS
Sulfate 300.01375.2 4 DEG. C 125 ml Poly uIfate
tetaIs (Ca, Al, Mn.Fe, Cr, Ni) 6010B HNO3 to pH <2 500 ml Poly [iIetals (Ca, Al, Mn,Fe, Cr, Ni)
Other
Other_________________

liJOther

PURGE OBSERVATION& LOCATION SKETCH
-\

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED 4’ES ) NO GENERATED

, ( L c S rr S L

NOTES

SlGTURE:

revised 11113/2012



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1Olin Corporation, Calcium Sulfate Landfill PCMP SAMPLE ID. NUMBER I L, i— ROUND NO.

EXPLORATION ID: SITE TYPE I DATE I ‘ I I I

TIME ISTART I I ( C END II 1 7 I JOB NUMBER I I FILE TYPE j
WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT

TOP OF WELL RISER PROTECTIVE PROTECTiVE
TOP OF PROTECTIVE CASING CASING STICKUP CASING! WELL

— OTHER________________ (FROM GROUND) FT DIFFERENCE FT
INITIAL DEPTH f 1

TO WATER A
. 1 FT I WELL DEPTH PID WELL

“ 1 / (TOR) FT AMBIENT AIR PPM DIAMETER IN
FINAL DEPTH /

TO WATER F] SCREEN PID WELL WELL YES NO N/A
LENGTH FT MOUTH PPM INTEGRITY: CAP — —

DRAWDOWN CASING —
VOLUME GAL RATIO OF DRAWDOWN VOLUME PRESSURE [ LOCKED — —

(initial - final x 0.16 {2-incti} or x 0.65 {4-inch)) TO TOTAL VOLUME PURGED TO PUMP I PSI COLLAR — — —

TOTAL VOL. j I I REFILL DISCHARGE
PURGED GALJ TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gal/millIliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mum) (deg. c) (ms/cm) (units) (mg!L) (ntu) (my) DEPTH (it) COMMENTS

..-%

, \

J \\

1’

( L

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

J QED BLADDER TEFLON OR TEFLON LINED POLYVINYl. CHLORIDE TEFLON

[] SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL [] OTHER_______________

GEOPUMP OTHER______________ OTHER______________

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
A1kaIinity 2320B 4 DEG. C 250 ml PoIy LAIka1inity
IE]TDS 2540C 4 DEG. C 125 ml Poly []TDS
[E]Sulfate 300.01375.2 4 DEG. C 125 ml Poly []Sulfate
MetaIs (Ca, Al, Mn,Fe, Cr, Ni) 6010B HNO3 to pH <2 500 ml Poly ]MetaIs (Ca, Al, Mn,Fe, Cr, Ni)
Otlier
JOther
Other___________

PURGE OBSERVATIONS . LOCATION SKETCH

PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES ‘NO ) GENERATED

\—,

NOTES

.
.)

i
SIGNATURE:

, .

revised 11/13/2012



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT 1OIin Corporation, Calcium Sulfate Landfill PCMP I SAMPLE ID. NUMBER I ¶ L ROUND NO.

EXPLORATION ID: j SITE TYPE DATE I / 1— I

TIME ISTART /O.’3) END j 1 - I JOB NUMBER [ I FILE TYPE

WATER LEVEL! PUMP SETTINGS MEASUREMENT POINT
OP OF WELL RISER PROTECTIVE PROTECTIVE

TOP OF PROTECTIVE CASING CASING STICKUP CASING I WELL
OTHER________________ (FROM GROUND) FT DIFFERENCE FT

INITIAL DEPTH
TO WATER /

ç C < FT WELL DEPTH PlO WELL
(TOR) FT AMBIENT AIR [ PPM DIAMETER ‘—. IN

FINAL DEPTH
TO WATER FT SCREEN PID WELL WELL YES NO NIA

LENGTh FT MOUTH PPM INTEGRITY: CAP — — —

DRAWDOWN CASING
VOLUME GAL RATiO OF DRAWDOWN VOLUME PRESSURE LOCKED —

(initial - final x 0.16 {2-inch) or x 0.65 (4-inch)) TO TOTAL VOLUME PURGED TO PUMP PSI COLLAR — — —

TOTAL VOL REFILL DISCHARGE
PURGED GAL TIMER TIMER

(purge rate (milliliters per minute) x time duration (minutes) x 0.00026 gallmilliliter) SETTING SETTING

PURGE DATA SPECIFIC PUMP
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE

TIME WATER (ft) RATE (mI/rn) (deg. c) (qis!cm) (units) (mg/L) (ntu) (my) DEPTH (B) COMMENTS

Ic2c ft,’’ /oG 9i.Li- /-7ç -?5 /i;
jO’ (‘&QC’ /00 /(j 4)-fl ci’) >a., y

rc.:LC /Ot /t’)- t’3 >ct 73
/1)’c-L) fLuL/ (c0 I1L/ ••Y 6.)Y >c :It1 ;E?

/Sc i2L. f /L.j. y7 D.1)/ 33 ‘‘

i°° joo “jilt, ó..?) ?oo( t,7

EQUIPMENT DOCUMENTATION

TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL

[j QED BLADDER TEFLON OR TEFLON LINED POLYVINYL CHLORIDE TEFLON

II] SIMCO BLADDER HIGH DENSITY POLYETHYLENE STAINLESS STEEL OTHER

[] GEOPUMP OTHER [] OTHER

ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE

NUMBER METHOD REQUIRED COLLECTED
AIkaIinity 232GB 4 DEG. C 250 ml Poly AIkaIinity
[]TDS 2540C 4DEG.C l25mIPoIy TOS
üIfate 300.01375.2 4 DEG. C 125 ml Poly [Ifate
C1taIs (Ca, Al, Mn,Fe, Cr, Ni) 601GB HNO3 to pH <2 500 ml Poly [:.,cttaIs (Ca, Al, Mn,Fe, Cr, Ni)
0ther
Other
Other

PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED YES! NO GENERATED

/

NOTES

GNAThRE:_________________________
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Olin Corporation 
Olin Chemical Superfund Site – Wilmington, MA 
Calcium Sulfate Landfill Biennial Report 
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511 Congress Street 
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To: Steve Morrow 
From: Chris Ricardi 
Date: December 13, 2010 
Subject: Calcium Sulfate Landfill Post Closure Monitoring Program 3Q10– September 2010 
 
DATA VALIDATION REPORT 
SEPTEMBER 2010 CALCIUM SULFATE LANDFILL GROUNDWATER 
OLIN CHEMICAL SUPERFUND SITE 
WILMINGTON, MASSACHUSETTS 
TestAmerica Laboratories Data Set 360-30381-1 

1.0 INTRODUCTION 

Groundwater samples were collected from the Olin Chemical Superfund Site on September 28 and 
September 29, 2010.  Samples were analyzed by TestAmerica Laboratories in Westfield, 
Massachusetts.  Data were reported in sample delivery group (SDG) 360-30381-1.  A summary of 
samples included in this review is contained in Table 1.  Samples reviewed in this report were 
analyzed for the following USEPA SW-846 (USEPA, 1996), USEPA wastewater (USEPA, 1993), 
or Standard Methods (APHA, 1995): 
 

 dissolved and total metals (aluminum, calcium, chromium, iron, manganese, nickel, and 
sodium) by USEPA Method 6010B 

 general chemistry analyses for carbonate and bicarbonate alkalinity by SM19 SM 2320B, 
chloride and sulfate by USEPA Method 300, and total dissolved solids by SM19 SM 
2540C 

 
The Draft Post Closure Plan (MACTEC, 2006) and the MassDEP Compendium of Quality 
Assurance and Quality Control Requirements and Performance Standards for Selected Analytical 
Methods Used in Support of Response Actions for the Massachusetts Contingency Plan (MCP) 
[MassDEP, 2004] were used as references during the review.  Analytical packages were reviewed 
using the Level 1 Data Quality Evaluation checklists that were developed for the Olin Wilmington 
annual and quarterly groundwater monitoring tasks.  Final sample results are presented on data 
summaries in Table 2.  Validation reason codes were associated with final results that have been 
qualified.  Table 3 presents analytical results that were qualified and the associated reason codes. 

2.0 METALS 

Data were reviewed for the following parameters: 
* Data Completeness 
* Holding Time 
* Blanks 
* Matrix Spike Analysis 
* Field Duplicate Results 
* Laboratory Control Sample 
* Detection Limits 
 Total and Dissolved Metal Concentration Review 

*     = indicates that criteria were met for this parameter 
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American Public Health Association (APHA), 1995.  "Standard Methods for Examination of Water 

and Wastewater"; 19th Edition; APHA, 1015 Fifteenth St., NW. Washington, D.C. 20005. 
 
MACTEC Engineering and Consulting, Inc. (MACTEC), 2006.  “Draft Calcium Sulfate Landfill Post 

Closure Monitoring Plan”; Olin Chemical Superfund Site; 51 Eames Street, Wilmington, 
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Table 1
Sample Summary - 360-30381

Data Validation Report
September 2010 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SW6010 SW6010 SM2320B E300 SM2540C

Lab Sample ID Location Sample ID Sample Date Total Metals
Dissolved 

Metals Alkalinity Chloride, Sulfate
Total Dissolved 

Solids
360-30381-4 SL-1D OC-SL-1D-092910 9/29/2010 7 7 2 2 1
360-30381-2 SL-3 OC-SL-3-092810 9/28/2010 7 7 2 2 1
360-30381-3 SL-3 OC-SL-3DUP-092810 9/28/2010 7 7 2 2 1
360-30381-1 SL-6 OC-SL-6-092810 9/28/2010 7 7 2 2 1

Notes: Prepared by / Date: KJC 10/25/10
Number listed under method indicates number of target analytes reported. Checked by / Date: WDC 1/25/10

P:\6107100016 - Olin Wilmington CSS 2010\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\September 2010 Calcium Sulfate Landfill\
September 2010 CSL Table 1.xls, Memo 360-21622 Page 1 of 1



Table 2
Final Results Summary - 360-30381

Data Validation Report
September 2010 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

Location
COC Sample

Date Sampled
Sample Type

Report Number
FractAnalysis Method Parameter Name Units Result Qual Result Qual Result Qual Result Qual
T SW6010 Aluminum ug/l 150 110 140 69 J
T SW6010 Calcium ug/l 28000 340000 330000 530000
T SW6010 Chromium ug/l 5 U 5 U 1.1 J 10 U
T SW6010 Iron ug/l 180 30000 31000 160 J
T SW6010 Manganese ug/l 16 4600 4600 3000
T SW6010 Nickel ug/l 10 U 10 U 2 J 20 U
T SW6010 Sodium ug/l 22000 13000 13000 17000
F SW6010 Aluminum ug/l 18 J 100 U 100 U 100 U
F SW6010 Calcium ug/l 28000 280000 280000 480000
F SW6010 Chromium ug/l 5 U 5 U 5 U 5 U
F SW6010 Iron ug/l 100 U 29000 30000 100 U
F SW6010 Manganese ug/l 11 4100 4000 3100
F SW6010 Nickel ug/l 10 U 2.2 J 2.2 J 1.5 J
F SW6010 Sodium ug/l 23000 12000 12000 19000
N A2320 Bicarbonate Alkalinity, as CaCO3 mg/l 33 250 230 220
N A2320 Carbonate Alkalinity, as CaCO3 mg/l 1 U 1 U 1 U 1 U
N E300 Chloride mg/l 35 4.8 4.6 2.3
N E300 Sulfate mg/l 44 650 720 1300
F A2540C Total Dissolved Solids mg/l 160 1100 1100 1900

Notes: Prepared by / Date:  KJC 11/12/10
N = normal Checked by / Date: WDC 11/15/10
T = total (unfiltered)
F = filtered
FS = field sample
FD = field duplicate
U = not detected, value is the detection limit
J = value is estimated
ug/l = microgram per liter
mg/l = milligram per liter

SL-1D
OC-SL-1D-092910

09/29/10
FS

360-30381-1

SL-3 SL-3
OC-SL-3-092810 OC-SL-3DUP-092810

09/28/10 09/28/10

SL-6
OC-SL-6-092810

09/28/10
FS

360-30381-1
FS FD

360-30381-1 360-30381-1

P:\6107100016 - Olin Wilmington CSS 2010\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\September 2010 Calcium Sulfate Landfill\
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Table 3
Validation Qualification Action Summary

Data Validation Report
September 2010 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SDG Lab Sample ID Analytical Method Field Sample ID Parameter
Lab 

Result
Lab 

Qualifier
Final 

Result
Final 

Qualifier Val Reason Code Units

NONE

J - Value is estimated Prepared by / Date: KJC 11/12/10
U - Not detected, value is the detection limit Checked by / Date: WDC 11/15/10
BL - QC Blank Qualifier
MS-L - MS and/or MSD recovery low
TD - Dissolved concentration exceeds total
ug/L - microgram per liter

P:\6107100016 - Olin Wilmington CSS 2010\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\September 2010 Calcium Sulfate Landfill\
September 2010 CSL Table 2+3.xls, DV Actions Page 1 of 1
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To: James Cashwell 
From: Chris Ricardi 
Date: July 26, 2011 
Subject: Calcium Sulfate Landfill Semi-Annual – May 2011 
 
DATA VALIDATION REPORT 
MAY 2011 CALCIUM SULFATE LANDFILL GROUNDWATER 
OLIN CHEMICAL SUPERFUND SITE 
WILMINGTON, MASSACHUSETTS 
TestAmerica Laboratories Data Set 360-33756-1 

1.0 INTRODUCTION 

Groundwater samples were collected from the Olin Chemical Superfund Site on May 10 and May 
11, 2011.  Samples were analyzed by TestAmerica Laboratories in Westfield, Massachusetts.  Data 
were reported in sample delivery group (SDG) 360-33756-1.  A summary of samples included in 
this review is contained in Table 1.  Samples reviewed in this report were analyzed for the 
following USEPA SW-846 (USEPA, 1996), USEPA wastewater (USEPA, 1993), or Standard 
Methods (APHA, 1995): 
 

 total metals (aluminum, calcium, chromium, iron, manganese, nickel, and sodium) by 
USEPA Method 6010B 

 general chemistry analyses for carbonate and bicarbonate alkalinity by SM19 SM 2320B, 
chloride and sulfate by USEPA Method 300, and total dissolved solids by SM19 SM 
2540C 

 
The Draft Post Closure Plan (MACTEC, 2006) and the MassDEP Compendium of Quality 
Assurance and Quality Control Requirements and Performance Standards for Selected Analytical 
Methods Used in Support of Response Actions for the Massachusetts Contingency Plan (MCP) 
[MassDEP, 2004] were used as references during the review.  Analytical packages were reviewed 
using the Level 1 Data Quality Evaluation checklists that were developed for the Olin Wilmington 
groundwater monitoring tasks.  Final sample results are presented on data summaries in Table 2.  
Validation reason codes were associated with final results that have been qualified.  Table 3 
presents analytical results that were qualified and the associated reason codes. 

2.0 METALS 

Data were reviewed for the following parameters: 

* Data Completeness 
* Holding Time 
* Blanks 
* Matrix Spike Analysis 
* Field Duplicate Results 
* Laboratory Control Sample 
 Detection Limits 

 
*     = indicates that criteria were met for this parameter 
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Detection Limits 

Sample OC-SL-5 required a two-fold dilution due to target analyte concentrations.  Reporting 
limits for analytes that were not detected are elevated. 

3.0 GENERAL CHEMISTRY – Carbonate and Bicarbonate Alkalinity, Chloride, Sulfate, 
and Total Dissolved Solids 

Data were reviewed for the following parameters: 

* Data Completeness 
* Holding Time 
* Blanks 
 Matrix Spike Analysis 
* Laboratory Duplicate Analysis 
 Field Duplicate Analysis 
* Laboratory Control Sample 
* Detection Limits 
 
*     = indicates that criteria were met for this parameter 

 
Matrix Spike Analysis 

Sample OC-SL-6 was selected by the laboratory for MS/MSD analysis.  The MS and MSD percent 
recoveries for sulfate (155 and 62), and the MS/MSD relative percent difference (RPD) for sulfate 
(86) were outside of the quality control (QC) limits.  Review of the MS/MSD data indicates that 
sample sulfate results greater than 1000 mg/L may present a matrix interference.  Based on 
professional judgment, samples OC-SL-5 and OC-SL-6 with high concentration sulfate results 
(>1000 mg/L) were qualified estimated (J). 
 
Field Duplicate Analysis 

Sample OC-SL-3 was submitted with a field duplicate sample OC-SL-3 DUP.  The RPD for sulfate 
(36) exceeded the QC limit of 30.  The results for sulfate in samples OC-SL-3 and OC-SL-3 DUP 
were qualified estimated (J). 





Table 1
Sample Summary

Data Validation Report
May 2011 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SW6010 SM2320B E300 SM2540C

Lab Sample ID Location Sample ID Sample Date Total Metals Alkalinity Chloride, Sulfate
Total Dissolved 

Solids
360-33756-1 SL-1D OC-SL-1D 5/11/2011 7 2 2 1
360-33756-2 SL-2 OC-SL-2 5/11/2011 7 2 2 1
360-33756-3 SL-3 OC-SL-3 5/10/2011 7 2 2 1
360-33756-4 SL-3 OC-SL-3 DUP 5/10/2011 7 2 2 1
360-33756-5 SL-5 OC-SL-5 5/10/2011 7 2 2 1
360-33756-6 SL-6 OC-SL-6 5/10/2011 7 2 2 1

Notes: Prepared by / Date: KJC 05/20/11
Number listed under method indicates number of target analytes reported. Checked by / Date: WDC 06/16/11

P:\6107110016 - Olin Wilmington CSS 2011\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\May 2011 Calcium Sulfate Landfill\
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Table 2
Final Results Summary
Data Validation Report

May 2011 Calcium Sulfate Landfill Sampling
Olin Chemical Superfund Site
Wilmington, Massachusetts

Location
COC Sample

Date Sampled
Sample Type

Report Number
FractAnalysis Method Parameter Name Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
T SW6010 Aluminum ug/l 82 J 660 24 J 17 J 200 U 35 J
T SW6010 Calcium ug/l 30000 19000 180000 200000 600000 470000
T SW6010 Chromium ug/l 5 U 0.97 J 5 U 5 U 10 U 5 U
T SW6010 Iron ug/l 99 J 3800 21000 22000 200 U 73 J
T SW6010 Manganese ug/l 13 7 J 2200 2400 260 1300
T SW6010 Nickel ug/l 10 U 10 U 3.8 J 4.5 J 2.6 J 2.4 J
T SW6010 Sodium ug/l 23000 1500 J 7300 8200 10000 13000
N A2320 Bicarbonate Alkalinity, as CaCO3 mg/l 28 13 240 220 92 100
N A2320 Carbonate Alkalinity, as CaCO3 mg/l 1 U 1 U 1 U 1 U 1 U 1 U
N E300 Chloride mg/l 34 1.3 3.9 3.5 2.4 1.5
N E300 Sulfate mg/l 47 34 230 J 160 J 1200 J 1100 J
F A2540C Total Dissolved Solids mg/l 180 99 610 470 1800 1800

Notes: Prepared by / Date:  KJC 06/13/11
N = normal Checked by / Date: WDC 06/16/11
T = total (unfiltered)
F = filtered
FS = field sample
FD = field duplicate
U = not detected, value is the detection limit
J = value is estimated
ug/l = microgram per liter
mg/l = milligram per liter

FS FS
360-33756-1 360-33756-1

SL-5 SL-6
OC-SL-5 OC-SL-6
05/10/11 05/10/11

SL-1D
OC-SL-1D
05/11/11

FS
360-33756-1

SL-2 SL-3
OC-SL-2 OC-SL-3
05/11/11 05/10/11

SL-3
OC-SL-3 DUP

05/10/11
FD

360-33756-1
FS FS

360-33756-1 360-33756-1

P:\6107110016 - Olin Wilmington CSS 2011\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\May 2011 Calcium Sulfate Landfill\
May 2011 CSL Table 2+3.xls, GW Page 1 of 1



Table 3
Validation Qualification Action Summary

Data Validation Report
May 2011 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SDG Lab Sample ID
Analytical 
Method Field Sample ID Parameter

Lab 
Result

Lab 
Qualifier

Final 
Result

Final 
Qualifier Val Reason Code Units

360-33756-1 360-33756-1 E300 OC-SL-6 Sulfate 1100 1100 J MS-H, MS-RPD mg/l
360-33756-1 360-33756-2 E300 OC-SL-5 Sulfate 1200 1200 J MS-H, MS-RPD mg/l
360-33756-1 360-33756-3 E300 OC-SL-3 Sulfate 230 230 J FD mg/l
360-33756-1 360-33756-6 E300 OC-SL-3 DUP Sulfate 160 160 J FD mg/l

Units: Validation Reason Codes: Prepared by / Date: KJC 06/13/11
ug/L = microgram per liter FD = Field Duplicate limit exceeded. Checked by / Date: WDC 06/16/11

MS-H = MS and/or MSD recovery high
Validation Qualifier: MS-RPD = MS/MSD RPD limit exceeded

J = value is estimated

P:\6107110016 - Olin Wilmington CSS 2011\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\May 2011 Calcium Sulfate Landfill\
May 2011 CSL Table 2+3.xls, DV Actions Page 1 of 1

























































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:joe.chimi@testamericainc.com
mailto:becky.mason@testamericainc.com


Table of Contents

Client: Olin Corporation
Project/Site: Olin Chemical Calcium Sulfate Landfill

TestAmerica Job ID: 360-33756-1

Page 2 of 30
TestAmerica Westfield

05/18/2011

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Detection Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

QC Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Sample Receipt Checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Case Narrative
Client: Olin Corporation TestAmerica Job ID: 360-33756-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Job ID: 360-33756-1

Laboratory: TestAmerica Westfield

Narrative

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

RECEIPT

The samples were received on 05/11/2011; the samples arrived in good condition, properly preserved and on ice.  The temperature of the 

coolers at receipt was 1.2 C.

Note: All samples which require thermal preservation are considered acceptable if the arrival temperature is within 2 C of the required 

temperature or method specified range. For samples with a specified temperature of 4 C, samples with a temperature ranging from just 

above freezing temperature of water to 6 C shall be acceptable.  Samples that are hand delivered immediately following collection may not 

meet these criteria, however they will be deemed acceptable according to NELAC standards, if there is evidence that the chilling process 

has begun, such as arrival on ice, etc.

TOTAL METALS (ICP)

Samples OC-SL-6 (360-33756-1), OC-SL-5 (360-33756-2), OC-SL-3 (360-33756-3), OC-SL-2 (360-33756-4), OC-SL-1D (360-33756-5) 

and OC-SL-3 DUP (360-33756-6) were analyzed for total metals (ICP) in accordance with EPA SW-846 Method 6010B. The samples were 

prepared on 05/13/2011 and analyzed on 05/13/2011 and 05/16/2011. 

Calcium failed the recovery criteria high for the MS of sample OC-SL-3 (360-33756-3) in batch 360-73623. The associated LCS and LCSD 

recovered within control limits. Refer to the QC report for details.

Manganese exceeded the control criteria for the serial dilution of sample OC-SL-3 (360-33756-3).

Calcium was detected in method blank MB 360-73582/1-A at a level that was above the method detection limit but below the reporting 

limit. The value should be considered an estimate, and has been flagged “J”.  If the associated sample reported a result above the MDL 

and/or RL, the result has been “B” flagged.  Refer to the QC report for details.

Sample OC-SL-5 (360-33756-2)[2X] required dilution prior to analysis due to high target concentration. The reporting limits have been 

adjusted accordingly.

At the request of the client, an abbreviated/modified MCP analyte list was reported for this job.

No other difficulties were encountered during the metals analyses.

All other quality control parameters were within the acceptance limits.

ANIONS

Samples OC-SL-6 (360-33756-1), OC-SL-5 (360-33756-2), OC-SL-3 (360-33756-3), OC-SL-2 (360-33756-4), OC-SL-1D (360-33756-5) 

and OC-SL-3 DUP (360-33756-6) were analyzed for anions in accordance with EPA Method 300.0. The samples were analyzed on 

05/13/2011 and 05/14/2011. 

Sulfate failed the recovery criteria high for the MS of sample OC-SL-6 (360-33756-1) in batch 360-73731. Sulfate failed the recovery criteria 

low for the MSD of sample OC-SL-6MSD (360-33756-1) in batch 360-73731. Chloride and Sulfate exceeded the rpd limit. The associated 

LCS recovered within control limits. Refer to the QC report for details.

Samples OC-SL-6 (360-33756-1)[20X], OC-SL-5 (360-33756-2)[20X], OC-SL-3 (360-33756-3)[10X] and OC-SL-3 DUP (360-33756-6)[10X] 

TestAmerica Westfield
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Case Narrative
Client: Olin Corporation TestAmerica Job ID: 360-33756-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Job ID: 360-33756-1 (Continued)

Laboratory: TestAmerica Westfield (Continued)

required dilution prior to analysis due to high target concentration. The reporting limits have been adjusted accordingly.

No other difficulties were encountered during the anions analyses.

All other quality control parameters were within the acceptance limits.

ALKALINITY

Samples OC-SL-6 (360-33756-1), OC-SL-5 (360-33756-2), OC-SL-3 (360-33756-3), OC-SL-2 (360-33756-4), OC-SL-1D (360-33756-5) 

and OC-SL-3 DUP (360-33756-6) were analyzed for alkalinity in accordance with SM20 2320B. The samples were analyzed on 

05/12/2011. 

The following samples were received with noticeable (more than one-half inch) headspace in the sample container: OC-SL-6 

(360-33756-1), OC-SL-1D (360-33756-5) and OC-SL-3 DUP (360-33756-6). The alkalinity method requires that samples be collected and 

submitted with zero-headspace.

No difficulties were encountered during the alkalinity analyses.

All quality control parameters were within the acceptance limits.

TOTAL DISSOLVED SOLIDS

Samples OC-SL-6 (360-33756-1), OC-SL-5 (360-33756-2), OC-SL-3 (360-33756-3), OC-SL-2 (360-33756-4), OC-SL-1D (360-33756-5) 

and OC-SL-3 DUP (360-33756-6) were analyzed for total dissolved solids in accordance with SM20 2540C. The samples were analyzed 

on 05/12/2011. 

No difficulties were encountered during the TDS analyses.

All quality control parameters were within the acceptance limits.

TestAmerica Westfield
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Project #:

RTN:

Matrices: Groundwater/Surface Water Soil/Sediment Drinking Water          Air

7470/7471 Hg Mass DEP VPH 8081 Pesticides 7196 Hex Cr
CAM III B CAM IV A CAM V B CAM VI B
7010 Metals Mass DEP EPH 8151 Herbicides 8330 Explosives
CAM III C CAM IV B CAM V C CAM VIII A

6020 Metals 8082 PCB
9014 Total  
Cyanide/PAC 332.0 Perchlorate

CAM III D CAM V A CAM VI A CAM VIII B

A
       Yes                   No

B        Yes                   No

C        Yes                   No

D
       Yes                  No

              Yes                     No

      Yes                   No

F       Yes                  No

G
       Yes                  No1

H       Yes                   No

I       Yes                  No

Signature: Position:

Printed Name: Date:

This form has been electronically signed and approved

TO-15 VOC

CAM Protocols (check all that apply below):

360-33756-(1-6)

Were all samples received in a condition consistent with those described on the Chain-of-Custody, 
properly preserved (including temperature) in the field or laboratory, and prepared/analyzed within 
method holding time.

8270 SVOC

8260 VOC
CAM II A

Mass DEP APH

Affirmative Responses to Questions A through F are required for "Presumptive Certainty" status

is accurate and complete.

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were results reported for the complete analyte list specified in the selected CAM protocol(s) ?

Were the analytical method(s) and all associated QC requirements specified in the selected CAM 
protocol(s) followed?

Steven C. Hartmann 5/18/11 11:20

MassDEP Analytical Protocol Certification Form

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible for 
obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief, 

  Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and 
representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WCS-07-350

CAM IX B

Other:

Calcium Sulfate Landfill

Laboratory Director

CAM III A

CAM II B

6010 Metals

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical 
Data"?

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?
E

Were all required corrective actions and analytical response actions specified in the selected CAM 
protocol(s) implemented for all identified performance standard non-conformances?

a. VPH, EPH and APH Methods only: Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).          

Were all applicable CAM protocol QC and performance standard non-conformances identified and 
evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

TestAmerica Westfield

CAM IX A

This form provides certifications for the following data set: list Laboratory Sample ID Number(s):

Project Location:

Were all QC performance standards specified in the CAM protocol(s) achieved?

1 All negative responses must be addressed in an attached laboratory narrative.

Responses to Questions G, H and I below are required for "Presumptive Certainty" status

Laboratory Name: 360-33756-1

X

X

X

X

X

X

X

X

X

X
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Detection Summary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL-6 Lab Sample ID: 360-33756-1

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Aluminum 35 J

RL

100 ug/L 6010B Total/NA1

MDL

12

Calcium 6010B Total/NA470000 B 400 ug/L 150

Iron 6010B Total/NA73 J 100 ug/L 114

Manganese 6010B Total/NA1300 10 ug/L 13.0

Sodium 6010B Total/NA13000 2000 ug/L 1280

Nickel 6010B Total/NA2.4 J 10 ug/L 11.2

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Sulfate 1100

RL

40 mg/L 300.0 Total/NA20

RL

40

Chloride 300.0 Total/NA1.5 1.0 mg/L 11.0

Bicarbonate Alkalinity as CaCO3 SM 2320B Total/NA100 1.0 mg/L 11.0

Total Dissolved Solids SM 2540C Total/NA1800 100 mg/L 1100

Client Sample ID: OC-SL-5 Lab Sample ID: 360-33756-2

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Calcium 600000 B

RL

800 ug/L 6010B Total/NA2

MDL

100

Manganese 6010B Total/NA260 20 ug/L 26.1

Sodium 6010B Total/NA10000 4000 ug/L 2550

Nickel 6010B Total/NA2.6 J 20 ug/L 22.5

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Sulfate 1200

RL

40 mg/L 300.0 Total/NA20

RL

40

Chloride 300.0 Total/NA2.4 1.0 mg/L 11.0

Bicarbonate Alkalinity as CaCO3 SM 2320B Total/NA92 1.0 mg/L 11.0

Total Dissolved Solids SM 2540C Total/NA1800 100 mg/L 1100

Client Sample ID: OC-SL-3 Lab Sample ID: 360-33756-3

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Aluminum 24 J

RL

100 ug/L 6010B Total/NA1

MDL

12

Calcium 6010B Total/NA180000 B 400 ug/L 150

Iron 6010B Total/NA21000 100 ug/L 114

Manganese 6010B Total/NA2200 10 ug/L 13.0

Sodium 6010B Total/NA7300 2000 ug/L 1280

Nickel 6010B Total/NA3.8 J 10 ug/L 11.2

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Sulfate 230

RL

20 mg/L 300.0 Total/NA10

RL

20

Chloride 300.0 Total/NA3.9 1.0 mg/L 11.0

Bicarbonate Alkalinity as CaCO3 SM 2320B Total/NA240 1.0 mg/L 11.0

Total Dissolved Solids SM 2540C Total/NA610 40 mg/L 140

Client Sample ID: OC-SL-2 Lab Sample ID: 360-33756-4

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Aluminum 660

RL

100 ug/L 6010B Total/NA1

MDL

12

Calcium 6010B Total/NA19000 B 400 ug/L 150

Chromium 6010B Total/NA0.97 J 5.0 ug/L 10.65

Iron 6010B Total/NA3800 100 ug/L 114

Manganese 6010B Total/NA7.0 J 10 ug/L 13.0

Sodium 6010B Total/NA1500 J 2000 ug/L 1280

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Sulfate 34

RL

2.0 mg/L 300.0 Total/NA1

RL

2.0

Chloride 300.0 Total/NA1.3 1.0 mg/L 11.0

Bicarbonate Alkalinity as CaCO3 SM 2320B Total/NA13 1.0 mg/L 11.0

TestAmerica Westfield
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Detection Summary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL-2 (Continued) Lab Sample ID: 360-33756-4

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Total Dissolved Solids 99

RL

10 mg/L SM 2540C Total/NA1

RL

10

Client Sample ID: OC-SL-1D Lab Sample ID: 360-33756-5

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Aluminum 82 J

RL

100 ug/L 6010B Total/NA1

MDL

12

Calcium 6010B Total/NA30000 B 400 ug/L 150

Iron 6010B Total/NA99 J 100 ug/L 114

Manganese 6010B Total/NA13 10 ug/L 13.0

Sodium 6010B Total/NA23000 2000 ug/L 1280

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Sulfate 47

RL

2.0 mg/L 300.0 Total/NA1

RL

2.0

Chloride 300.0 Total/NA34 1.0 mg/L 11.0

Bicarbonate Alkalinity as CaCO3 SM 2320B Total/NA28 1.0 mg/L 11.0

Total Dissolved Solids SM 2540C Total/NA180 20 mg/L 120

Client Sample ID: OC-SL-3 DUP Lab Sample ID: 360-33756-6

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Aluminum 17 J

RL

100 ug/L 6010B Total/NA1

MDL

12

Calcium 6010B Total/NA200000 B 400 ug/L 150

Iron 6010B Total/NA22000 100 ug/L 114

Manganese 6010B Total/NA2400 10 ug/L 13.0

Sodium 6010B Total/NA8200 2000 ug/L 1280

Nickel 6010B Total/NA4.5 J 10 ug/L 11.2

Analyte Result Qualifier Unit Method Prep TypeDDil Fac

Sulfate 160

RL

20 mg/L 300.0 Total/NA10

RL

20

Chloride 300.0 Total/NA3.5 1.0 mg/L 11.0

Bicarbonate Alkalinity as CaCO3 SM 2320B Total/NA220 1.0 mg/L 11.0

Total Dissolved Solids SM 2540C Total/NA470 40 mg/L 140

TestAmerica Westfield
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Method Summary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method Method Description LaboratoryProtocol

SW8466010B Metals (ICP) TAL WFD

MCAWW300.0 Anions, Ion Chromatography TAL WFD

SMSM 2320B Alkalinity TAL WFD

SMSM 2540C Solids, Total Dissolved (TDS) TAL WFD

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater",

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL WFD = TestAmerica Westfield, Westfield Executive Park, 53 Southampton Road, Westfield, MA 01085, TEL (413)572-4000

TestAmerica Westfield
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Sample Summary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

360-33756-1 OC-SL-6 Water 05/10/11 08:45 05/11/11 16:45

360-33756-2 OC-SL-5 Water 05/10/11 09:50 05/11/11 16:45

360-33756-3 OC-SL-3 Water 05/10/11 10:50 05/11/11 16:45

360-33756-4 OC-SL-2 Water 05/11/11 10:10 05/11/11 16:45

360-33756-5 OC-SL-1D Water 05/11/11 11:25 05/11/11 16:45

360-33756-6 OC-SL-3 DUP Water 05/10/11 10:50 05/11/11 16:45

TestAmerica Westfield
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Client Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP)

Lab Sample ID: 360-33756-1Client Sample ID: OC-SL-6

Matrix: WaterDate Collected: 05/10/11 08:45

Date Received: 05/11/11 16:45

Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Aluminum 35 J 100 12 ug/L 05/13/11 10:14 05/13/11 17:52 1

Analyte

400 50 ug/L 05/13/11 10:14 05/13/11 17:52 1Calcium 470000 B

5.0 0.65 ug/L 05/13/11 10:14 05/13/11 17:52 1Chromium ND

100 14 ug/L 05/13/11 10:14 05/13/11 17:52 1Iron 73 J

10 3.0 ug/L 05/13/11 10:14 05/13/11 17:52 1Manganese 1300

2000 280 ug/L 05/13/11 10:14 05/13/11 17:52 1Sodium 13000

10 1.2 ug/L 05/13/11 10:14 05/13/11 17:52 1Nickel 2.4 J

Lab Sample ID: 360-33756-2Client Sample ID: OC-SL-5

Matrix: WaterDate Collected: 05/10/11 09:50

Date Received: 05/11/11 16:45

Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Aluminum ND 200 25 ug/L 05/13/11 10:14 05/16/11 10:52 2

Analyte

800 100 ug/L 05/13/11 10:14 05/16/11 10:52 2Calcium 600000 B

10 1.3 ug/L 05/13/11 10:14 05/16/11 10:52 2Chromium ND

200 28 ug/L 05/13/11 10:14 05/16/11 10:52 2Iron ND

20 6.1 ug/L 05/13/11 10:14 05/16/11 10:52 2Manganese 260

4000 550 ug/L 05/13/11 10:14 05/16/11 10:52 2Sodium 10000

20 2.5 ug/L 05/13/11 10:14 05/16/11 10:52 2Nickel 2.6 J

Lab Sample ID: 360-33756-3Client Sample ID: OC-SL-3

Matrix: WaterDate Collected: 05/10/11 10:50

Date Received: 05/11/11 16:45

Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Aluminum 24 J 100 12 ug/L 05/13/11 10:14 05/13/11 17:38 1

Analyte

400 50 ug/L 05/13/11 10:14 05/13/11 17:38 1Calcium 180000 B

5.0 0.65 ug/L 05/13/11 10:14 05/13/11 17:38 1Chromium ND

100 14 ug/L 05/13/11 10:14 05/13/11 17:38 1Iron 21000

10 3.0 ug/L 05/13/11 10:14 05/13/11 17:38 1Manganese 2200

2000 280 ug/L 05/13/11 10:14 05/13/11 17:38 1Sodium 7300

10 1.2 ug/L 05/13/11 10:14 05/13/11 17:38 1Nickel 3.8 J

Lab Sample ID: 360-33756-4Client Sample ID: OC-SL-2

Matrix: WaterDate Collected: 05/11/11 10:10

Date Received: 05/11/11 16:45

Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Aluminum 660 100 12 ug/L 05/13/11 10:14 05/13/11 17:58 1

Analyte

400 50 ug/L 05/13/11 10:14 05/13/11 17:58 1Calcium 19000 B

5.0 0.65 ug/L 05/13/11 10:14 05/13/11 17:58 1Chromium 0.97 J

100 14 ug/L 05/13/11 10:14 05/13/11 17:58 1Iron 3800

10 3.0 ug/L 05/13/11 10:14 05/13/11 17:58 1Manganese 7.0 J

2000 280 ug/L 05/13/11 10:14 05/13/11 17:58 1Sodium 1500 J

10 1.2 ug/L 05/13/11 10:14 05/13/11 17:58 1Nickel ND

Lab Sample ID: 360-33756-5Client Sample ID: OC-SL-1D

Matrix: WaterDate Collected: 05/11/11 11:25

Date Received: 05/11/11 16:45

Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Aluminum 82 J 100 12 ug/L 05/13/11 10:14 05/13/11 18:07 1

Analyte

400 50 ug/L 05/13/11 10:14 05/13/11 18:07 1Calcium 30000 B

5.0 0.65 ug/L 05/13/11 10:14 05/13/11 18:07 1Chromium ND

TestAmerica Westfield

Page 10 of 30 05/18/2011

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Client Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP) (Continued)

Lab Sample ID: 360-33756-5Client Sample ID: OC-SL-1D

Matrix: WaterDate Collected: 05/11/11 11:25

Date Received: 05/11/11 16:45

Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Iron 99 J 100 14 ug/L 05/13/11 10:14 05/13/11 18:07 1

Analyte

10 3.0 ug/L 05/13/11 10:14 05/13/11 18:07 1Manganese 13

2000 280 ug/L 05/13/11 10:14 05/13/11 18:07 1Sodium 23000

10 1.2 ug/L 05/13/11 10:14 05/13/11 18:07 1Nickel ND

Lab Sample ID: 360-33756-6Client Sample ID: OC-SL-3 DUP

Matrix: WaterDate Collected: 05/10/11 10:50

Date Received: 05/11/11 16:45

Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Aluminum 17 J 100 12 ug/L 05/13/11 10:14 05/13/11 18:10 1

Analyte

400 50 ug/L 05/13/11 10:14 05/13/11 18:10 1Calcium 200000 B

5.0 0.65 ug/L 05/13/11 10:14 05/13/11 18:10 1Chromium ND

100 14 ug/L 05/13/11 10:14 05/13/11 18:10 1Iron 22000

10 3.0 ug/L 05/13/11 10:14 05/13/11 18:10 1Manganese 2400

2000 280 ug/L 05/13/11 10:14 05/13/11 18:10 1Sodium 8200

10 1.2 ug/L 05/13/11 10:14 05/13/11 18:10 1Nickel 4.5 J
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Client Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

General Chemistry

Lab Sample ID: 360-33756-1Client Sample ID: OC-SL-6

Matrix: WaterDate Collected: 05/10/11 08:45

Date Received: 05/11/11 16:45

Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac

Sulfate 1100 40 40 mg/L 05/14/11 10:11 20

Analyte

1.0 1.0 mg/L 05/13/11 17:28 1Chloride 1.5

1.0 1.0 mg/L 05/12/11 11:50 1Bicarbonate Alkalinity as CaCO3 100

1.0 1.0 mg/L 05/12/11 11:50 1Carbonate Alkalinity as CaCO3 ND

100 100 mg/L 05/12/11 14:36 1Total Dissolved Solids 1800

Lab Sample ID: 360-33756-2Client Sample ID: OC-SL-5

Matrix: WaterDate Collected: 05/10/11 09:50

Date Received: 05/11/11 16:45

Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac

Sulfate 1200 40 40 mg/L 05/14/11 10:57 20

Analyte

1.0 1.0 mg/L 05/13/11 17:58 1Chloride 2.4

1.0 1.0 mg/L 05/12/11 11:56 1Bicarbonate Alkalinity as CaCO3 92

1.0 1.0 mg/L 05/12/11 11:56 1Carbonate Alkalinity as CaCO3 ND

100 100 mg/L 05/12/11 14:36 1Total Dissolved Solids 1800

Lab Sample ID: 360-33756-3Client Sample ID: OC-SL-3

Matrix: WaterDate Collected: 05/10/11 10:50

Date Received: 05/11/11 16:45

Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac

Sulfate 230 20 20 mg/L 05/13/11 19:44 10

Analyte

1.0 1.0 mg/L 05/13/11 19:29 1Chloride 3.9

1.0 1.0 mg/L 05/12/11 11:37 1Bicarbonate Alkalinity as CaCO3 240

1.0 1.0 mg/L 05/12/11 11:37 1Carbonate Alkalinity as CaCO3 ND

40 40 mg/L 05/12/11 14:36 1Total Dissolved Solids 610

Lab Sample ID: 360-33756-4Client Sample ID: OC-SL-2

Matrix: WaterDate Collected: 05/11/11 10:10

Date Received: 05/11/11 16:45

Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac

Sulfate 34 2.0 2.0 mg/L 05/13/11 20:29 1

Analyte

1.0 1.0 mg/L 05/13/11 20:29 1Chloride 1.3

1.0 1.0 mg/L 05/12/11 12:02 1Bicarbonate Alkalinity as CaCO3 13

1.0 1.0 mg/L 05/12/11 12:02 1Carbonate Alkalinity as CaCO3 ND

10 10 mg/L 05/12/11 14:36 1Total Dissolved Solids 99

Lab Sample ID: 360-33756-5Client Sample ID: OC-SL-1D

Matrix: WaterDate Collected: 05/11/11 11:25

Date Received: 05/11/11 16:45

Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac

Sulfate 47 2.0 2.0 mg/L 05/13/11 20:59 1

Analyte

1.0 1.0 mg/L 05/13/11 20:59 1Chloride 34

1.0 1.0 mg/L 05/12/11 12:07 1Bicarbonate Alkalinity as CaCO3 28

1.0 1.0 mg/L 05/12/11 12:07 1Carbonate Alkalinity as CaCO3 ND

20 20 mg/L 05/12/11 14:38 1Total Dissolved Solids 180

Lab Sample ID: 360-33756-6Client Sample ID: OC-SL-3 DUP

Matrix: WaterDate Collected: 05/10/11 10:50

Date Received: 05/11/11 16:45

Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac

Sulfate 160 20 20 mg/L 05/13/11 21:45 10

Analyte
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Client Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

General Chemistry (Continued)

Lab Sample ID: 360-33756-6Client Sample ID: OC-SL-3 DUP

Matrix: WaterDate Collected: 05/10/11 10:50

Date Received: 05/11/11 16:45

Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac

Chloride 3.5 1.0 1.0 mg/L 05/13/11 21:30 1

Analyte

1.0 1.0 mg/L 05/12/11 12:14 1Bicarbonate Alkalinity as CaCO3 220

1.0 1.0 mg/L 05/12/11 12:14 1Carbonate Alkalinity as CaCO3 ND

40 40 mg/L 05/12/11 14:38 1Total Dissolved Solids 470
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Definitions/Glossary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Qualifiers

Metals

Qualifier Description

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control limits are not 

applicable.

Qualifier

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

General Chemistry

Qualifier Description

F MS or MSD exceeds the control limits

Qualifier

F RPD of the MS and MSD exceeds the control limits

Glossary

These commonly used abbreviations may or may not be present in this report.

☼ Listed under the "D" column to designate that the result is reported on a dry weight basis.

Abbreviation

EPA United States Environmental Protection Agency

ND Not Detected above the reporting level.

MDL Method Detection Limit

RL Reporting Limit

RE, RE1 (etc.) Indicates a Re-extraction or Reanalysis of the sample.

%R Percent Recovery

RPD Relative Percent Difference, a measure of the relative difference between two points.
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QC Association Summary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Metals

Prep Batch: 73582

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

MB 360-73582/1-A Total/NA Water 3010AMB 360-73582/1-A

LCS 360-73582/2-A Total/NA Water 3010ALCS 360-73582/2-A

LCSD 360-73582/3-A Total/NA Water 3010ALCSD 360-73582/3-A

OC-SL-3 Total/NA Water 3010A360-33756-3

OC-SL-3 Total/NA Water 3010A360-33756-3 MS

OC-SL-3 Total/NA Water 3010A360-33756-3 MSD

OC-SL-6 Total/NA Water 3010A360-33756-1

OC-SL-5 Total/NA Water 3010A360-33756-2

OC-SL-2 Total/NA Water 3010A360-33756-4

OC-SL-1D Total/NA Water 3010A360-33756-5

OC-SL-3 DUP Total/NA Water 3010A360-33756-6

Analysis Batch: 73623

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

MB 360-73582/1-A Total/NA Water 6010B 73582MB 360-73582/1-A

LCS 360-73582/2-A Total/NA Water 6010B 73582LCS 360-73582/2-A

LCSD 360-73582/3-A Total/NA Water 6010B 73582LCSD 360-73582/3-A

OC-SL-3 Total/NA Water 6010B 73582360-33756-3

OC-SL-3 Total/NA Water 6010B 73582360-33756-3 MS

OC-SL-3 Total/NA Water 6010B 73582360-33756-3 MSD

OC-SL-6 Total/NA Water 6010B 73582360-33756-1

OC-SL-2 Total/NA Water 6010B 73582360-33756-4

OC-SL-1D Total/NA Water 6010B 73582360-33756-5

OC-SL-3 DUP Total/NA Water 6010B 73582360-33756-6

Analysis Batch: 73642

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

OC-SL-5 Total/NA Water 6010B 73582360-33756-2

General Chemistry

Analysis Batch: 73527

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

MB 360-73527/1 Total/NA Water SM 2540CMB 360-73527/1

LCS 360-73527/2 Total/NA Water SM 2540CLCS 360-73527/2

OC-SL-3 Total/NA Water SM 2540C360-33756-3

OC-SL-3 Total/NA Water SM 2540C360-33756-3 DU

OC-SL-6 Total/NA Water SM 2540C360-33756-1

OC-SL-5 Total/NA Water SM 2540C360-33756-2

OC-SL-2 Total/NA Water SM 2540C360-33756-4

OC-SL-1D Total/NA Water SM 2540C360-33756-5

OC-SL-3 DUP Total/NA Water SM 2540C360-33756-6

Analysis Batch: 73558

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

MB 360-73558/3 Total/NA Water SM 2320BMB 360-73558/3

LCS 360-73558/4 Total/NA Water SM 2320BLCS 360-73558/4

OC-SL-3 Total/NA Water SM 2320B360-33756-3

OC-SL-3 Total/NA Water SM 2320B360-33756-3 DU

OC-SL-6 Total/NA Water SM 2320B360-33756-1

OC-SL-5 Total/NA Water SM 2320B360-33756-2

OC-SL-2 Total/NA Water SM 2320B360-33756-4
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QC Association Summary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

General Chemistry (Continued)

Analysis Batch: 73558 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

OC-SL-1D Total/NA Water SM 2320B360-33756-5

OC-SL-3 DUP Total/NA Water SM 2320B360-33756-6

Analysis Batch: 73655

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

MB 360-73655/3 Total/NA Water 300.0MB 360-73655/3

LCS 360-73655/4 Total/NA Water 300.0LCS 360-73655/4

OC-SL-6 Total/NA Water 300.0360-33756-1

OC-SL-5 Total/NA Water 300.0360-33756-2

Analysis Batch: 73723

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

MB 360-73723/5 Total/NA Water 300.0MB 360-73723/5

LCS 360-73723/6 Total/NA Water 300.0LCS 360-73723/6

OC-SL-3 Total/NA Water 300.0360-33756-3

OC-SL-3 Total/NA Water 300.0360-33756-3

OC-SL-3 Total/NA Water 300.0360-33756-3 MS

OC-SL-3 Total/NA Water 300.0360-33756-3 MSD

OC-SL-2 Total/NA Water 300.0360-33756-4

OC-SL-1D Total/NA Water 300.0360-33756-5

OC-SL-3 DUP Total/NA Water 300.0360-33756-6

OC-SL-3 DUP Total/NA Water 300.0360-33756-6

Analysis Batch: 73731

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

MB 360-73731/3 Total/NA Water 300.0MB 360-73731/3

LCS 360-73731/4 Total/NA Water 300.0LCS 360-73731/4

OC-SL-6 Total/NA Water 300.0360-33756-1

OC-SL-6 Total/NA Water 300.0360-33756-1 MS

OC-SL-6 Total/NA Water 300.0360-33756-1 MSD

OC-SL-5 Total/NA Water 300.0360-33756-2

TestAmerica Westfield

Page 16 of 30 05/18/2011

1

2

3

4

5

6

7

8

9

10

11

12

13

14



QC Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP)

Client Sample ID: MB 360-73582/1-ALab Sample ID: MB 360-73582/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73623 Prep Batch: 73582

Result Qualifier Unit D Prepared Analyzed Dil FacRL MDL

Aluminum ND 100 12 ug/L 05/13/11 10:14 05/13/11 17:23 1

MB MB

Analyte

317 J 50400 ug/L 05/13/11 10:14 05/13/11 17:23 1Calcium

ND 0.655.0 ug/L 05/13/11 10:14 05/13/11 17:23 1Chromium

ND 14100 ug/L 05/13/11 10:14 05/13/11 17:23 1Iron

ND 3.010 ug/L 05/13/11 10:14 05/13/11 17:23 1Manganese

ND 2802000 ug/L 05/13/11 10:14 05/13/11 17:23 1Sodium

ND 1.210 ug/L 05/13/11 10:14 05/13/11 17:23 1Nickel

Client Sample ID: LCS 360-73582/2-ALab Sample ID: LCS 360-73582/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73623 Prep Batch: 73582
Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Aluminum 5000 4670 ug/L 93 80 - 120

LCS LCS

DAnalyte

Calcium 20000 19100 ug/L 95 80 - 120

Chromium 1000 946 ug/L 95 80 - 120

Iron 5000 4740 ug/L 95 80 - 120

Manganese 1000 941 ug/L 94 80 - 120

Sodium 20000 18400 ug/L 92 80 - 120

Nickel 1000 934 ug/L 93 80 - 120

Client Sample ID: LCSD 360-73582/3-ALab Sample ID: LCSD 360-73582/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73623 Prep Batch: 73582
Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits RPD Limit

Aluminum 5000 4900 ug/L 98 80 - 120 5 20

LCSD LCSD

DAnalyte

 RPD

Calcium 20000 20100 ug/L 101 80 - 120 5 20

Chromium 1000 993 ug/L 99 80 - 120 5 20

Iron 5000 4980 ug/L 100 80 - 120 5 20

Manganese 1000 987 ug/L 99 80 - 120 5 20

Sodium 20000 19300 ug/L 96 80 - 120 5 20

Nickel 1000 979 ug/L 98 80 - 120 5 20

Client Sample ID: OC-SL-3Lab Sample ID: 360-33756-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73623 Prep Batch: 73582
Sample

Result

Sample

Qualifier

Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Aluminum 24 J 5000 4700 ug/L 93 75 - 125

MS MS

DAnalyte

Calcium 180000 B 20000 204000 4 ug/L 131 75 - 125

Chromium ND 1000 923 ug/L 92 75 - 125

Iron 21000 5000 26600 4 ug/L 120 75 - 125

Manganese 2200 1000 3080 ug/L 92 75 - 125

Sodium 7300 20000 26600 ug/L 97 75 - 125

Nickel 3.8 J 1000 903 ug/L 90 75 - 125
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QC Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP) (Continued)

Client Sample ID: OC-SL-3Lab Sample ID: 360-33756-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73623 Prep Batch: 73582
Sample

Result

Sample

Qualifier

Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits RPD Limit

Aluminum 24 J 5000 4590 ug/L 91 75 - 125 2 20

MSD MSD

DAnalyte

 RPD

Calcium 180000 B 20000 199000 4 ug/L 106 75 - 125 2 20

Chromium ND 1000 901 ug/L 90 75 - 125 2 20

Iron 21000 5000 26000 4 ug/L 109 75 - 125 2 20

Manganese 2200 1000 3010 ug/L 85 75 - 125 2 20

Sodium 7300 20000 26000 ug/L 94 75 - 125 2 20

Nickel 3.8 J 1000 885 ug/L 88 75 - 125 2 20

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: MB 360-73655/3Lab Sample ID: MB 360-73655/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73655

Result Qualifier Unit D Prepared Analyzed Dil FacRL RL

Sulfate ND 2.0 2.0 mg/L 05/13/11 12:26 1

MB MB

Analyte

ND 1.01.0 mg/L 05/13/11 12:26 1Chloride

Client Sample ID: LCS 360-73655/4Lab Sample ID: LCS 360-73655/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73655
Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Sulfate 80.0 83.1 mg/L 104 85 - 115

LCS LCS

DAnalyte

Chloride 40.0 42.4 mg/L 106 85 - 115

Client Sample ID: MB 360-73723/5Lab Sample ID: MB 360-73723/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73723

Result Qualifier Unit D Prepared Analyzed Dil FacRL RL

Sulfate ND 2.0 2.0 mg/L 05/13/11 18:59 1

MB MB

Analyte

ND 1.01.0 mg/L 05/13/11 18:59 1Chloride

Client Sample ID: LCS 360-73723/6Lab Sample ID: LCS 360-73723/6

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73723
Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Sulfate 80.0 82.6 mg/L 103 85 - 115

LCS LCS

DAnalyte

Chloride 40.0 42.2 mg/L 106 85 - 115

Client Sample ID: OC-SL-3Lab Sample ID: 360-33756-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73723
Sample

Result

Sample

Qualifier

Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Sulfate 230 200 456 mg/L 112 75 - 125

MS MS

DAnalyte

Chloride ND 100 106 mg/L 106 75 - 125
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QC Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: OC-SL-3Lab Sample ID: 360-33756-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73723
Sample

Result

Sample

Qualifier

Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits RPD Limit

Sulfate 230 200 456 mg/L 112 75 - 125 0 20

MSD MSD

DAnalyte

 RPD

Chloride ND 100 106 mg/L 106 75 - 125 0 20

Client Sample ID: MB 360-73731/3Lab Sample ID: MB 360-73731/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73731

Result Qualifier Unit D Prepared Analyzed Dil FacRL RL

Sulfate ND 2.0 2.0 mg/L 05/14/11 09:41 1

MB MB

Analyte

ND 1.01.0 mg/L 05/14/11 09:41 1Chloride

Client Sample ID: LCS 360-73731/4Lab Sample ID: LCS 360-73731/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73731
Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Sulfate 80.0 80.3 mg/L 100 85 - 115

LCS LCS

DAnalyte

Chloride 40.0 40.9 mg/L 102 85 - 115

Client Sample ID: OC-SL-6Lab Sample ID: 360-33756-1 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73731
Sample

Result

Sample

Qualifier

Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Sulfate 1100 400 1750 F mg/L 155 75 - 125

MS MS

DAnalyte

Chloride ND 200 227 mg/L 113 75 - 125

Client Sample ID: OC-SL-6Lab Sample ID: 360-33756-1 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73731
Sample

Result

Sample

Qualifier

Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits RPD Limit

Sulfate 1100 400 1370 F mg/L 62 75 - 125 24 20

MSD MSD

DAnalyte

 RPD

Chloride ND 200 178 F mg/L 89 75 - 125 24 20

Method: SM 2320B - Alkalinity

Client Sample ID: MB 360-73558/3Lab Sample ID: MB 360-73558/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73558

Result Qualifier Unit D Prepared Analyzed Dil FacRL RL

Bicarbonate Alkalinity as CaCO3 ND 1.0 1.0 mg/L 05/12/11 11:20 1

MB MB

Analyte

ND 1.01.0 mg/L 05/12/11 11:20 1Carbonate Alkalinity as CaCO3

Client Sample ID: OC-SL-3Lab Sample ID: 360-33756-3 DU

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73558
Sample

Result

Sample

Qualifier Result Qualifier Unit RPD Limit

Bicarbonate Alkalinity as CaCO3 240 240 mg/L 0.4 20

DU DU

DAnalyte

 RPD
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QC Sample Results
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: SM 2320B - Alkalinity (Continued)

Client Sample ID: OC-SL-3Lab Sample ID: 360-33756-3 DU

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73558
Sample

Result

Sample

Qualifier Result Qualifier Unit RPD Limit

Carbonate Alkalinity as CaCO3 ND ND mg/L NC 20

DU DU

DAnalyte

 RPD

Method: SM 2540C - Solids, Total Dissolved (TDS)

Client Sample ID: MB 360-73527/1Lab Sample ID: MB 360-73527/1

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73527

Result Qualifier Unit D Prepared Analyzed Dil FacRL RL

Total Dissolved Solids ND 10 10 mg/L 05/12/11 14:36 1

MB MB

Analyte

Client Sample ID: LCS 360-73527/2Lab Sample ID: LCS 360-73527/2

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73527
Spike

Added Result Qualifier Unit % Rec

% Rec.

Limits

Total Dissolved Solids 200 195 mg/L 98 85 - 115

LCS LCS

DAnalyte

Client Sample ID: OC-SL-3Lab Sample ID: 360-33756-3 DU

Matrix: Water Prep Type: Total/NA

Analysis Batch: 73527
Sample

Result

Sample

Qualifier Result Qualifier Unit RPD Limit

Total Dissolved Solids 610 632 mg/L 3 20

DU DU

DAnalyte

 RPD

TestAmerica Westfield
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Lab Chronicle
Client: Olin Corporation TestAmerica Job ID: 360-33756-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL-6 Lab Sample ID: 360-33756-1
Matrix: WaterDate Collected: 05/10/11 08:45

Date Received: 05/11/11 16:45

Batch

Type

Batch

Method Run

Dilution

Factor

Batch

Number

Prepared

Or Analyzed Analyst LabPrep Type

Total/NA Prep 3010A 05/13/11 10:14 EMN73582 TAL WFD

Total/NA Analysis 6010B 1 73623 05/13/11 17:52 EMN TAL WFD

Total/NA Analysis SM 2540C 1 73527 05/12/11 14:36 EMN TAL WFD

Total/NA Analysis SM 2320B 1 73558 05/12/11 11:50 AMS TAL WFD

Total/NA Analysis 300.0 1 73655 05/13/11 17:28 RWE TAL WFD

Total/NA Analysis 300.0 20 73731 05/14/11 10:11 RWE TAL WFD

Client Sample ID: OC-SL-5 Lab Sample ID: 360-33756-2
Matrix: WaterDate Collected: 05/10/11 09:50

Date Received: 05/11/11 16:45

Batch

Type

Batch

Method Run

Dilution

Factor

Batch

Number

Prepared

Or Analyzed Analyst LabPrep Type

Total/NA Prep 3010A 05/13/11 10:14 EMN73582 TAL WFD

Total/NA Analysis 6010B 2 73642 05/16/11 10:52 TJS TAL WFD

Total/NA Analysis SM 2540C 1 73527 05/12/11 14:36 EMN TAL WFD

Total/NA Analysis SM 2320B 1 73558 05/12/11 11:56 AMS TAL WFD

Total/NA Analysis 300.0 1 73655 05/13/11 17:58 RWE TAL WFD

Total/NA Analysis 300.0 20 73731 05/14/11 10:57 RWE TAL WFD

Client Sample ID: OC-SL-3 Lab Sample ID: 360-33756-3
Matrix: WaterDate Collected: 05/10/11 10:50

Date Received: 05/11/11 16:45

Batch

Type

Batch

Method Run

Dilution

Factor

Batch

Number

Prepared

Or Analyzed Analyst LabPrep Type

Total/NA Prep 3010A 05/13/11 10:14 EMN73582 TAL WFD

Total/NA Analysis 6010B 1 73623 05/13/11 17:38 EMN TAL WFD

Total/NA Analysis SM 2540C 1 73527 05/12/11 14:36 EMN TAL WFD

Total/NA Analysis SM 2320B 1 73558 05/12/11 11:37 AMS TAL WFD

Total/NA Analysis 300.0 1 73723 05/13/11 19:29 RWE TAL WFD

Total/NA Analysis 300.0 10 73723 05/13/11 19:44 RWE TAL WFD

Client Sample ID: OC-SL-2 Lab Sample ID: 360-33756-4
Matrix: WaterDate Collected: 05/11/11 10:10

Date Received: 05/11/11 16:45

Batch

Type

Batch

Method Run

Dilution

Factor

Batch

Number

Prepared

Or Analyzed Analyst LabPrep Type

Total/NA Prep 3010A 05/13/11 10:14 EMN73582 TAL WFD

Total/NA Analysis 6010B 1 73623 05/13/11 17:58 EMN TAL WFD

Total/NA Analysis SM 2540C 1 73527 05/12/11 14:36 EMN TAL WFD

Total/NA Analysis SM 2320B 1 73558 05/12/11 12:02 AMS TAL WFD

Total/NA Analysis 300.0 1 73723 05/13/11 20:29 RWE TAL WFD

TestAmerica Westfield
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Lab Chronicle
Client: Olin Corporation TestAmerica Job ID: 360-33756-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL-1D Lab Sample ID: 360-33756-5
Matrix: WaterDate Collected: 05/11/11 11:25

Date Received: 05/11/11 16:45

Batch

Type

Batch

Method Run

Dilution

Factor

Batch

Number

Prepared

Or Analyzed Analyst LabPrep Type

Total/NA Prep 3010A 05/13/11 10:14 EMN73582 TAL WFD

Total/NA Analysis 6010B 1 73623 05/13/11 18:07 EMN TAL WFD

Total/NA Analysis SM 2540C 1 73527 05/12/11 14:38 EMN TAL WFD

Total/NA Analysis SM 2320B 1 73558 05/12/11 12:07 AMS TAL WFD

Total/NA Analysis 300.0 1 73723 05/13/11 20:59 RWE TAL WFD

Client Sample ID: OC-SL-3 DUP Lab Sample ID: 360-33756-6
Matrix: WaterDate Collected: 05/10/11 10:50

Date Received: 05/11/11 16:45

Batch

Type

Batch

Method Run

Dilution

Factor

Batch

Number

Prepared

Or Analyzed Analyst LabPrep Type

Total/NA Prep 3010A 05/13/11 10:14 EMN73582 TAL WFD

Total/NA Analysis 6010B 1 73623 05/13/11 18:10 EMN TAL WFD

Total/NA Analysis SM 2540C 1 73527 05/12/11 14:38 EMN TAL WFD

Total/NA Analysis SM 2320B 1 73558 05/12/11 12:14 AMS TAL WFD

Total/NA Analysis 300.0 1 73723 05/13/11 21:30 RWE TAL WFD

Total/NA Analysis 300.0 10 73723 05/13/11 21:45 RWE TAL WFD

Laboratory References:

TAL WFD = TestAmerica Westfield, Westfield Executive Park, 53 Southampton Road, Westfield, MA 01085, TEL (413)572-4000

TestAmerica Westfield
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Certification Summary
TestAmerica Job ID: 360-33756-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Laboratory Program Certification IDAuthority EPA Region

TestAmerica Westfield PH-0494State ProgramConnecticut 1

TestAmerica Westfield E87912NELACFlorida 4

TestAmerica Westfield MA00014State ProgramMaine 1

TestAmerica Westfield M-MA014State ProgramMassachusetts 1

TestAmerica Westfield 2539NELACNew Hampshire 1

TestAmerica Westfield MA008NELACNew Jersey 2

TestAmerica Westfield 10843NELACNew York 2

TestAmerica Westfield 647North Carolina DENRNorth Carolina 4

TestAmerica Westfield LAO00057State ProgramRhode Island 1

TestAmerica Westfield VT-10843State ProgramVermont 1

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory’s current list 

of certified methods and analytes.

TestAmerica Westfield
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State Accreditation Matrix

New 
Hampshire 

(NELAC) prim. Mass Conn
Florida 

(NELAC)
North 

Carolina

821-R-02-012 Toxicity, Acute (48-Hour)(list upon request) NP NP

SM 4500 Cl F Chlorine, Residual NP

SM 9215E Heterotrophic Plate Count (SimPlate) P

SM 9222D Coliforms, Fecal (Membrane Filter) P/NP

SM 9223 Coliforms, Total, and E.Coli (Colilert-P/A) P

SM 9224 Coliforms, Total, and E.Coli (Enumeration) P

1103.1 E.coli

Enterolert Enterococcus

200.8 Rev 5.4 Metals (ICP/MS) (list upon request) NP/P NP/P NP/P

200.7 Rev 4.4 Metals (ICP)(list upon request) NP/P NP/P NP/P

6010B Metals (ICP)(list upon request) NP/SW NP/SW

245.1 Mercury (CVAA) NP/P NP NP/P

7470A Mercury (CVAA) NP NP

7471A Mercury (CVAA) SW SW

SM 2340B Total Hardness (as CaCO3) by calculation NP/P NP NP/P

3005A Preparation, Total Recoverable or Dissolved Metals NP/P NP/P

3010A Preparation,  Total Metals NP/P NP/P

3020A Preparation,  Total Metals NP/P/SW NP/P/SW

3050B Preparation,  Metals SW SW

504.1 EDB, DBCP and 1,2,3-TCP (GC) P P P

608 Organochlorine Pest/PCBs (list upon request) NP NP NP

625 Semivolatile Org Comp (GC/MS)(list upon request) NP NP

3546 Microwave Extraction SW

3510C Liquid-Liquid Extraction (Separatory Funnel) NP NP

3540C Soxhlet Extraction SW

3550B Ultrasonic Extraction SW SW

600/4-81-045 Polychlorinated Biphenyls (PCBs) (GC) NP NP

8081A Organochlorine Pesticides (GC)(list upon request) NP/SW NP/SW

8082 PCBs by Gas Chromatography(list upon request) NP/SW NP/SW

8270C Semivolatile Comp.(GC/MS)(list upon request) NP/SW NP/SW

CT ETPH Conn - Ext. Total petroleum Hydrocarbons (GC) NP/SW

MA-EPH Mass - Extractable Petroleum Hydrocarbons (GC) NP/SW NP/SW

524.2 Volatile Org Comp (GC/MS)(list upon request) P P P

524.2 Trihalomethane compounds P P P

624 Volatile Org Comp (GC/MS)(list upon request) NP NP NP

5035 Closed System Purge and Trap SW SW

5030B Purge and Trap NP NP

8260B Volatile Org Comp. (GC/MS)(list upon request) NP/SW NP/SW

MAVPH Mass - Volatile Petroleum Hydrocarbons (GC) NP/SW NP/SW

180.1 Turbidity, Nephelometric P P P

300 Anions, Ion Chromatography NP/P NP/P NP/P

410.4 COD NP NP NP

1010 Ignitability, Pensky-Martens Closed-Cup Method SW SW

10-107-06-2 Nitrogen, Total Kjeldahl NP NP NP

7196A Chromium, Hexavalent NP/SW NP/SW

9012A Cyanide, Total and/or Amenable NP/SW NP/SW

9030B Sulfide, Distillation (Acid Soluble and Insoluble) NP NP

9040B pH NP NP

9045C pH SW SW

L107041C Nitrogen, Nitrate NP P NP/P

L107-06-1B Nitrogen Ammonia NP NP NP/P

L204001A CN Cyanide, Total P NP/P NP/P

L210-001A Phenolics, Total Recoverable NP NP NP

SM 2320B Alkalinity NP/P NP/P NP/P

SM 2510B Conductivity, Specific Conductance NP/P NP/P NP/P

SM 2540C Solids, Total Dissolved (TDS) NP/P NP/P NP/P

SM 2540D Solids, Total Suspended (TSS) NP NP NP

SM 3500 CR D Chromium, Hexavalent NP NP

SM 4500 H+ B pH NP/P NP/P NP/P

SM 4500 NO2 B Nitrogen, Nitrite NP P NP/P

SM 4500 P E Phosphorus, Orthophosphate NP/P NP NP/P

SM 4500 P E Phosphorus, Total NP NP NP

SM 4500 S2 D Sulfide, Total NP NP

SM 5210B BOD, 5-Day NP NP NP

SM 5310B Organic Carbon, Total (TOC) NP/P NP NP/P

Not all organic compounds are accreditied under NELAC
For methods with multiple compounds all compounds may not meet NELAC criteria, listing should be obtained from the laboratory

The lab carries additional accreditations with several states. This is the  laboratories typcial listing but is subject
 to change based on the laboratories current certification standing.

State where Primary Accreditation is Carried

Method Name Description

ambient/          
source

NP=Non Potable P= Potable SW=Solid Waste  WI-QA-040r5       last updated  3/2/2011
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Login Sample Receipt Checklist

Client: Olin Corporation Job Number: 360-33756-1

Login Number: 33756

Question Answer Comment

Creator: Ard, Vanessa L

List Source: TestAmerica Westfield

List Number: 1

N/ARadioactivity either was not measured or, if measured, is at or below 

background

N/AThe cooler's custody seal, if present, is intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the sample IDs on the containers and 

the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AVOA sample vials do not have headspace or bubble is <6mm (1/4") in 

diameter.

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

TrueResidual Chlorine Checked.

TestAmerica Westfield
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AMEC Environment & Infrastructure, Inc. 
107 Audubon Road, Suite 301  •  Wakefield, MA 01880 USA 

Tel:  781.245.6606  •  Fax:  781.246.5060 

To: James Cashwell 
From: Chris Ricardi 
Date: February 7, 2012 
Subject: Calcium Sulfate Landfill Semi-Annual Monitoring – November 2011 
 
 
DATA VALIDATION REPORT 
NOVEMBER 2011 CALCIUM SULFATE LANDFILL GROUNDWATER 
OLIN CHEMICAL SUPERFUND SITE 
WILMINGTON, MASSACHUSETTS 
TestAmerica Laboratories Data Set 360-37644-1 
 
1.0 INTRODUCTION 

Groundwater samples were collected from the Olin Chemical Superfund Site on November 14 
and November 15, 2011.  Samples were analyzed by TestAmerica Laboratories in Westfield, 
Massachusetts.  Data were reported in sample delivery group (SDG) 360-37644-1.  A summary 
of samples included in this review is contained in Table 1.  Samples reviewed in this report were 
analyzed for the following U.S. Environmental Protection Agency (USEPA) SW-846 (USEPA, 
1996), USEPA wastewater (USEPA, 1993), or Standard Methods (APHA, 1995): 

 total metals (aluminum, calcium, chromium, iron, manganese, nickel, and sodium) by 
USEPA Method 6010B  

 general chemistry analyses for carbonate and bicarbonate alkalinity by SM19 SM 2320B, 
chloride and sulfate by USEPA Method 300, and total dissolved solids by SM19 SM 
2540C 

The Draft Post Closure Plan (MACTEC, 2006) and the Massachusetts Department of 
Environmental Protection (MassDEP) Compendium of Quality Assurance and Quality Control 
Requirements and Performance Standards for Selected Analytical Methods Used in Support of 
Response Actions for the Massachusetts Contingency Plan (MCP) [MassDEP, 2010] were used 
as references during the review.  Analytical packages were reviewed using the Level 1 Data 
Quality Evaluation checklists that were developed for the Olin Wilmington groundwater 
monitoring tasks.  Final sample results are presented on data summaries in Table 2.  Table 3 
presents a summary of validation actions for results that were qualified during validaition.  Validation 
reason codes are associated with final results that have been qualified. 
Field duplicate sample OC-SL3 DUP was not listed on the chain of custody shipped with the 
sample group.  The duplicate was included in the shipment, analyzed, and reported by the 
laboratory. 



James Cashwell 
Page 2 
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2.0 METALS 

Data were evaluated based on the following parameters: 
* Data Completeness 
* Holding Time 
 Blanks 
* Matrix Spike Analysis 
* Field Duplicate Results 
* Laboratory Control Sample 
 Detection Limits 

 
*     = indicates that criteria were met for this parameter 
 
2.1 Validation Observations and Actions 
Blanks 
Chromium (0.659 J µg/L) was reported in the method blank associated with all samples.  An 
action level was established at five times the reported chromium blank concentration.  Sample 
detections of chromium were less than the action level, less than the reporting limit, and were 
qualified not detected (U) at the reporting limit. 
Detection Limits 
Sample OC-SL-5 required a two-fold dilution due to target analyte concentrations.  Reporting 
limits for analytes that were not detected are elevated. 
3.0 GENERAL CHEMISTRY – Carbonate and Bicarbonate Alkalinity, Chloride, Sulfate, and 
Total Dissolved Solids 
Data were reviewed for the following parameters: 

* Data Completeness 
* Holding Time 
* Blanks 
* Matrix Spike Analysis 
* Laboratory Duplicate Analysis 
* Field Duplicate Analysis 
* Laboratory Control Sample 
* Detection Limits 

*     = indicates that criteria were met for this parameter 
The results are interpreted to be usable as reported by TestAmerica. 





Table 1
Sample Summary

Data Validation Report
November 2011 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SW6010 SM2320B E300 SM2540C

Lab Sample ID Location Sample ID Sample Date
Total 

Metals Alkalinity
Chloride, 
Sulfate

Total 
Dissolved 

Solids
360-37644-1 SL-6 OC-SL6 11/14/2011 7 2 2 1
360-37644-2 SL-5 OC-SL5 11/14/2011 7 2 2 1
360-37644-3 SL-3 OC-SL3 11/14/2011 7 2 2 1
360-37644-4 SL-2 OC-SL2 11/15/2011 7 2 2 1
360-37644-5 SL-1D OC-SL1D 11/15/2011 7 2 2 1
360-37644-6 SL-3 OC-SL3 DUP 11/14/2011 7 2 2 1

Notes: Prepared by / Date: KJC 12/05/11
Number listed under method indicates number of target analytes reported. Checked by / Date: WDC 12/15/11

P:\6107110016 - Olin Wilmington CSS 2011\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\November 2011 Calcium Sulfate Landfille\
November 2011 CSL Table 1.xls, Table 1 Page 1 of 1



Table 2
Final Results Summary
Data Validation Report

November 2011 Calcium Sulfate Landfill Sampling
Olin Chemical Superfund Site
Wilmington, Massachusetts

Location
COC Sample

Date Sampled
Sample Type

Report Number
FractAnalysis Method Parameter Name Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
T SW6010 Aluminum ug/l 67 J 54 J 100 U 100 U 29 J 19 J
T SW6010 Calcium ug/l 27000 21000 210000 210000 580000 400000
T SW6010 Chromium ug/l 5 U 5 U 5 U 5 U 10 U 5 U
T SW6010 Iron ug/l 210 310 27000 26000 130 J 1100
T SW6010 Manganese ug/l 13 3.5 J 2500 2500 280 680
T SW6010 Nickel ug/l 10 U 10 U 10 U 10 U 3.6 J 10 U
T SW6010 Sodium ug/l 27000 1900 J 8700 8800 16000 7000
N A2320 Bicarbonate Alkalinity, as CaCO3 mg/l 27 26 260 250 110 150
N A2320 Carbonate Alkalinity, as CaCO3 mg/l 1 U 1 U 1 U 1 U 1 U 1 U
N E300 Chloride mg/l 48 1.5 3.8 3.4 2.6 1.5
N E300 Sulfate mg/l 31 27 170 130 1100 700
F A2540C Total Dissolved Solids mg/l 170 75 530 440 1700 1200

Notes: Prepared by / Date:  KJC 12/16/11
N = normal Checked by / Date: WDC 12/16/11
T = total (unfiltered)
F = filtered
FS = field sample
FD = field duplicate
U = not detected, value is the detection limit
J = value is estimated
ug/l = microgram per liter
mg/l = milligram per liter

FS FS
360-37644-1 360-37644-1

SL-5 SL-6
OC-SL5 OC-SL6
11/14/11 11/14/11

SL-1D
OC-SL1D
11/15/11

FS
360-37644-1

SL-2 SL-3
OC-SL2 OC-SL3
11/15/11 11/14/11

SL-3
OC-SL3 DUP

11/14/11
FD

360-37644-1
FS FS

360-37644-1 360-37644-1
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November 2011 CSL Table 2+3.xls, GW Page 1 of 1



Table 3
Validation Qualification Action Summary

Data Validation Report
November 2011 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SDG Lab Sample ID
Analytical 
Method Field Sample ID Parameter

Lab 
Result

Lab 
Qualifier

Final 
Result

Final 
Qualifier Val Reason Code Units

360-37644-1 360-37644-1 SW6010 OC-SL6 Chromium 1.1 J B 5 U BL1 ug/l
360-37644-1 360-37644-3 SW6010 OC-SL3 Chromium 0.71 J B 5 U BL1 ug/l
360-37644-1 360-37644-5 SW6010 OC-SL1D Chromium 0.66 J B 5 U BL1 ug/l
360-37644-1 360-37644-6 SW6010 OC-SL3 DUP Chromium 0.77 J B 5 U BL1 ug/l

Units: Validation Reason Codes: Prepared by / Date: KJC 12/16/11
ug/L = microgram per liter BL1 = Method Blank Qualifier Checked by / Date: WDC 12/16/11

Validation Qualifier:
U = not detected, value is the detection limit

P:\6107110016 - Olin Wilmington CSS 2011\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\November 2011 Calcium Sulfate Landfille\
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Case Narrative
Client: Olin Corporation TestAmerica Job ID: 360-37644-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Job ID: 360-37644-1

Laboratory: TestAmerica Westfield

Narrative

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

RECEIPT

The samples were received on 11/15/2011; the samples arrived in good condition, properly preserved and on ice.  The temperature of the 

coolers at receipt was 1.7 C.

Note: All samples that require thermal preservation are considered acceptable if the arrival temperature is within the method's specified 

temperature range or for general analysis, ranging from 6°C to just above the freezing temperature of water. Samples that are hand 

delivered, immediately following collection, may not meet these criteria; however, they will be considered acceptable according to NELAC 

and State standards, if there is evidence that the chilling process has begun, such as stored and transported to the laboratory on ice.

TOTAL METALS (ICP)

Samples OC-SL6 (360-37644-1), OC-SL5 (360-37644-2), OC-SL3 (360-37644-3), OC-SL2 (360-37644-4), OC-SL1D (360-37644-5) and 

OC-SL3 DUP (360-37644-6) were analyzed for total metals (ICP) in accordance with EPA SW-846 Method 6010B. The samples were 

prepared on 11/16/2011 and analyzed on 11/16/2011 and 11/17/2011. 

At the request of the client, an abbreviated/modified MCP analyte list was reported for this job.

Chromium was detected in method blank MB 360-83440/1-A at a level that was above the method detection limit but below the reporting 

limit. The value should be considered an estimate, and has been flagged “J”.  If the associated sample reported a result above the MDL 

and/or RL, the result has been “B” flagged.  Refer to the QC report for details.

Iron failed the recovery criteria high for the MS of sample OC-SL3MS (360-37644-3) in batch 360-83501.

Calcium and Iron failed the recovery criteria low for the MSD of sample OC-SL3MSD (360-37644-3) in batch 360-83501.  The presence of 

the '4' qualifier in the report indicates analytes where the concentration in the unspiked sample exceeded four times the spiking amount.

Refer to the QC report for details.

Sample OC-SL5 (360-37644-2)[2X] required dilution prior to analysis.  The reporting limits have been adjusted accordingly.

No other difficulties were encountered during the metals analyses.

All other quality control parameters were within the acceptance limits.

ALKALINITY

Samples OC-SL6 (360-37644-1), OC-SL5 (360-37644-2), OC-SL3 (360-37644-3), OC-SL2 (360-37644-4), OC-SL1D (360-37644-5) and 

OC-SL3 DUP (360-37644-6) were analyzed for alkalinity in accordance with SM20 2320B. The samples were analyzed on 11/16/2011. 

The following samples were received with noticeable (more than one-half inch) headspace in the sample container: OC-SL1D 

(360-37644-5), OC-SL3 (360-37644-3), OC-SL3 DUP (360-37644-6), OC-SL6 (360-37644-1). The alkalinity method requires that samples 

be collected and submitted with zero-headspace.

No difficulties were encountered during the alkalinity analyses.

All quality control parameters were within the acceptance limits.

TestAmerica Westfield
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Case Narrative
Client: Olin Corporation TestAmerica Job ID: 360-37644-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Job ID: 360-37644-1 (Continued)

Laboratory: TestAmerica Westfield (Continued)

TOTAL DISSOLVED SOLIDS

Samples OC-SL6 (360-37644-1), OC-SL5 (360-37644-2), OC-SL3 (360-37644-3), OC-SL2 (360-37644-4), OC-SL1D (360-37644-5) and 

OC-SL3 DUP (360-37644-6) were analyzed for total dissolved solids in accordance with SM20 2540C. The samples were analyzed on 

11/17/2011. 

No difficulties were encountered during the TDS analyses.

All quality control parameters were within the acceptance limits.

ANIONS (28 DAY HOLD TIME)

Samples OC-SL6 (360-37644-1), OC-SL5 (360-37644-2), OC-SL3 (360-37644-3), OC-SL2 (360-37644-4), OC-SL1D (360-37644-5) and 

OC-SL3 DUP (360-37644-6) were analyzed for anions (28 day hold time) in accordance with EPA Method 300.0. The samples were 

analyzed on 11/30/2011, 12/01/2011 and 12/03/2011. 

Samples OC-SL6 (360-37644-1)[20X], OC-SL5 (360-37644-2)[20X], OC-SL3 (360-37644-3)[10X] and OC-SL3 DUP (360-37644-6)[10X] 

required dilution prior to analysis.  The reporting limits have been adjusted accordingly.

No difficulties were encountered during the anions analyses.

All quality control parameters were within the acceptance limits.

TestAmerica Westfield
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Project #:

RTN:

Matrices: Groundwater/Surface Water Soil/Sediment Drinking Water          Air

7470/7471 Hg Mass DEP VPH 8081 Pesticides 7196 Hex Cr

CAM III B CAM IV A CAM V B CAM VI B

7010 Metals Mass DEP EPH 8151 Herbicides 8330 Explosives

CAM III C CAM IV B CAM V C CAM VIII A

6020 Metals 8082 PCB

9014 Total  

Cyanide/PAC 332.0 Perchlorate

CAM III D CAM V A CAM VI A CAM VIII B

A

       Yes                   No

B
       Yes                   No

C
       Yes                   No

D

       Yes                  No

              Yes                     No

      Yes                   No

F
      Yes                  No

G
       Yes                  No

1

H       Yes                   No

I       Yes                  No

Signature: Position:

Printed Name: Date:

This form has been electronically signed and approved

Project Location:

360-37644-1

Mass DEP APH

TestAmerica WestfieldLaboratory Name:

is accurate and complete.

CAM IX A

This form provides certifications for the following data set: list Laboratory Sample ID Number(s):

Were all QC performance standards specified in the CAM protocol(s) achieved?

1
 All negative responses must be addressed in an attached laboratory narrative.

Responses to Questions G, H and I below are required for "Presumptive Certainty" status

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?

Were results reported for the complete analyte list specified in the selected CAM protocol(s) ?

Affirmative Responses to Questions A through F are required for "Presumptive Certainty" status

Christine Reynolds

Calcium Sulfate Landfill

Quality Assurance Manager

CAM III A

CAM II B

6010 Metals

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical 

Data"?

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?

12/5/11 10:16

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

MassDEP Analytical Protocol Certification Form

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible for 

obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief, 

  Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and 

representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WCS-07-350

CAM IX B

Other:

a. VPH, EPH and APH Methods only: Was each method conducted without significant 

modification(s)? (Refer to the individual method(s) for a list of significant modifications).          

TO-15 VOC

CAM Protocols (check all that apply below):

E

360-37644-1 [1-6]

Were all samples received in a condition consistent with those described on the Chain-of-Custody, 

properly preserved (including temperature) in the field or laboratory, and prepared/analyzed within 

method holding time.

Were the analytical method(s) and all associated QC requirements specified in the selected CAM 

protocol(s) followed?

8270 SVOC

8260 VOC

CAM II A

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

X

X

X

X

X

X

X

X

X

X
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Detection Summary
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL6 Lab Sample ID: 360-37644-1

Aluminum 19 J

RL

100 ug/L 6010B1

MDL

13

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Calcium 6010B400000 400 ug/L 150 Total/NA

Chromium 6010B1.1 J B 5.0 ug/L 10.65 Total/NA

Iron 6010B1100 100 ug/L 114 Total/NA

Manganese 6010B680 10 ug/L 13.0 Total/NA

Sodium 6010B7000 2000 ug/L 1280 Total/NA

Sulfate 700

RL

40 mg/L 300.020

RL

40

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chloride 300.01.5 1.0 mg/L 11.0 Total/NA

Bicarbonate Alkalinity as CaCO3 SM 2320B150 1.0 mg/L 11.0 Total/NA

Total Dissolved Solids SM 2540C1200 200 mg/L 1200 Total/NA

Client Sample ID: OC-SL5 Lab Sample ID: 360-37644-2

Aluminum 29 J

RL

200 ug/L 6010B2

MDL

25

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Calcium 6010B580000 800 ug/L 2100 Total/NA

Iron 6010B130 J 200 ug/L 228 Total/NA

Manganese 6010B280 20 ug/L 26.1 Total/NA

Sodium 6010B16000 4000 ug/L 2550 Total/NA

Nickel 6010B3.6 J 20 ug/L 22.5 Total/NA

Sulfate 1100

RL

40 mg/L 300.020

RL

40

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chloride 300.02.6 1.0 mg/L 11.0 Total/NA

Bicarbonate Alkalinity as CaCO3 SM 2320B110 1.0 mg/L 11.0 Total/NA

Total Dissolved Solids SM 2540C1700 200 mg/L 1200 Total/NA

Client Sample ID: OC-SL3 Lab Sample ID: 360-37644-3

Calcium 210000

RL

400 ug/L 6010B1

MDL

50

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chromium 6010B0.71 J B 5.0 ug/L 10.65 Total/NA

Iron 6010B27000 100 ug/L 114 Total/NA

Manganese 6010B2500 10 ug/L 13.0 Total/NA

Sodium 6010B8700 2000 ug/L 1280 Total/NA

Sulfate 170

RL

20 mg/L 300.010

RL

20

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chloride 300.03.8 1.0 mg/L 11.0 Total/NA

Bicarbonate Alkalinity as CaCO3 SM 2320B260 1.0 mg/L 11.0 Total/NA

Total Dissolved Solids SM 2540C530 40 mg/L 140 Total/NA

Client Sample ID: OC-SL2 Lab Sample ID: 360-37644-4

Aluminum 54 J

RL

100 ug/L 6010B1

MDL

13

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Calcium 6010B21000 400 ug/L 150 Total/NA

Iron 6010B310 100 ug/L 114 Total/NA

Manganese 6010B3.5 J 10 ug/L 13.0 Total/NA

Sodium 6010B1900 J 2000 ug/L 1280 Total/NA

Sulfate 27

RL

2.0 mg/L 300.01

RL

2.0

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chloride 300.01.5 1.0 mg/L 11.0 Total/NA

Bicarbonate Alkalinity as CaCO3 SM 2320B26 1.0 mg/L 11.0 Total/NA

TestAmerica Westfield
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Detection Summary
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL2 (Continued) Lab Sample ID: 360-37644-4

Total Dissolved Solids 75

RL

10 mg/L SM 2540C1

RL

10

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Client Sample ID: OC-SL1D Lab Sample ID: 360-37644-5

Aluminum 67 J

RL

100 ug/L 6010B1

MDL

13

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Calcium 6010B27000 400 ug/L 150 Total/NA

Chromium 6010B0.66 J B 5.0 ug/L 10.65 Total/NA

Iron 6010B210 100 ug/L 114 Total/NA

Manganese 6010B13 10 ug/L 13.0 Total/NA

Sodium 6010B27000 2000 ug/L 1280 Total/NA

Sulfate 31

RL

2.0 mg/L 300.01

RL

2.0

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chloride 300.048 1.0 mg/L 11.0 Total/NA

Bicarbonate Alkalinity as CaCO3 SM 2320B27 1.0 mg/L 11.0 Total/NA

Total Dissolved Solids SM 2540C170 20 mg/L 120 Total/NA

Client Sample ID: OC-SL3 DUP Lab Sample ID: 360-37644-6

Calcium 210000

RL

400 ug/L 6010B1

MDL

50

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chromium 6010B0.77 J B 5.0 ug/L 10.65 Total/NA

Iron 6010B26000 100 ug/L 114 Total/NA

Manganese 6010B2500 10 ug/L 13.0 Total/NA

Sodium 6010B8800 2000 ug/L 1280 Total/NA

Sulfate 130

RL

20 mg/L 300.010

RL

20

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA

Chloride 300.03.4 1.0 mg/L 11.0 Total/NA

Bicarbonate Alkalinity as CaCO3 SM 2320B250 1.0 mg/L 11.0 Total/NA

Total Dissolved Solids SM 2540C440 40 mg/L 140 Total/NA

TestAmerica Westfield
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Method Summary
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method Method Description LaboratoryProtocol

SW8466010B Metals (ICP) TAL WFD

MCAWW300.0 Anions, Ion Chromatography TAL WFD

SMSM 2320B Alkalinity TAL WFD

SMSM 2540C Solids, Total Dissolved (TDS) TAL WFD

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater",

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL WFD = TestAmerica Westfield, Westfield Executive Park, 53 Southampton Road, Westfield, MA 01085, TEL (413)572-4000

TestAmerica Westfield
Page 8 of 30 12/5/2011

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Sample Summary
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

360-37644-1 OC-SL6 Water 11/14/11 08:30 11/15/11 16:45

360-37644-2 OC-SL5 Water 11/14/11 09:10 11/15/11 16:45

360-37644-3 OC-SL3 Water 11/14/11 10:00 11/15/11 16:45

360-37644-4 OC-SL2 Water 11/15/11 08:05 11/15/11 16:45

360-37644-5 OC-SL1D Water 11/15/11 08:50 11/15/11 16:45

360-37644-6 OC-SL3 DUP Water 11/14/11 10:00 11/15/11 16:45

TestAmerica Westfield
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Client Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP)

Lab Sample ID: 360-37644-1Client Sample ID: OC-SL6

Matrix: WaterDate Collected: 11/14/11 08:30

Date Received: 11/15/11 16:45

RL MDL

Aluminum 19 J 100 13 ug/L 11/16/11 09:46 11/16/11 18:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

400 50 ug/L 11/16/11 09:46 11/16/11 18:10 1Calcium 400000

5.0 0.65 ug/L 11/16/11 09:46 11/16/11 18:10 1Chromium 1.1 J B

100 14 ug/L 11/16/11 09:46 11/16/11 18:10 1Iron 1100

10 3.0 ug/L 11/16/11 09:46 11/16/11 18:10 1Manganese 680

2000 280 ug/L 11/16/11 09:46 11/16/11 18:10 1Sodium 7000

10 1.3 ug/L 11/16/11 09:46 11/16/11 18:10 1Nickel ND

Lab Sample ID: 360-37644-2Client Sample ID: OC-SL5

Matrix: WaterDate Collected: 11/14/11 09:10

Date Received: 11/15/11 16:45

RL MDL

Aluminum 29 J 200 25 ug/L 11/16/11 09:46 11/17/11 14:24 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

800 100 ug/L 11/16/11 09:46 11/17/11 14:24 2Calcium 580000

10 1.3 ug/L 11/16/11 09:46 11/17/11 14:24 2Chromium ND

200 28 ug/L 11/16/11 09:46 11/17/11 14:24 2Iron 130 J

20 6.1 ug/L 11/16/11 09:46 11/17/11 14:24 2Manganese 280

4000 550 ug/L 11/16/11 09:46 11/17/11 14:24 2Sodium 16000

20 2.5 ug/L 11/16/11 09:46 11/17/11 14:24 2Nickel 3.6 J

Lab Sample ID: 360-37644-3Client Sample ID: OC-SL3

Matrix: WaterDate Collected: 11/14/11 10:00

Date Received: 11/15/11 16:45

RL MDL

Aluminum ND 100 13 ug/L 11/16/11 09:46 11/16/11 17:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

400 50 ug/L 11/16/11 09:46 11/16/11 17:46 1Calcium 210000

5.0 0.65 ug/L 11/16/11 09:46 11/16/11 17:46 1Chromium 0.71 J B

100 14 ug/L 11/16/11 09:46 11/16/11 17:46 1Iron 27000

10 3.0 ug/L 11/16/11 09:46 11/16/11 17:46 1Manganese 2500

2000 280 ug/L 11/16/11 09:46 11/16/11 17:46 1Sodium 8700

10 1.3 ug/L 11/16/11 09:46 11/16/11 17:46 1Nickel ND

Lab Sample ID: 360-37644-4Client Sample ID: OC-SL2

Matrix: WaterDate Collected: 11/15/11 08:05

Date Received: 11/15/11 16:45

RL MDL

Aluminum 54 J 100 13 ug/L 11/16/11 09:46 11/16/11 18:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

400 50 ug/L 11/16/11 09:46 11/16/11 18:16 1Calcium 21000

5.0 0.65 ug/L 11/16/11 09:46 11/16/11 18:16 1Chromium ND

100 14 ug/L 11/16/11 09:46 11/16/11 18:16 1Iron 310

10 3.0 ug/L 11/16/11 09:46 11/16/11 18:16 1Manganese 3.5 J

2000 280 ug/L 11/16/11 09:46 11/16/11 18:16 1Sodium 1900 J

10 1.3 ug/L 11/16/11 09:46 11/16/11 18:16 1Nickel ND
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Client Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP)

Lab Sample ID: 360-37644-5Client Sample ID: OC-SL1D

Matrix: WaterDate Collected: 11/15/11 08:50

Date Received: 11/15/11 16:45

RL MDL

Aluminum 67 J 100 13 ug/L 11/16/11 09:46 11/16/11 18:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

400 50 ug/L 11/16/11 09:46 11/16/11 18:19 1Calcium 27000

5.0 0.65 ug/L 11/16/11 09:46 11/16/11 18:19 1Chromium 0.66 J B

100 14 ug/L 11/16/11 09:46 11/16/11 18:19 1Iron 210

10 3.0 ug/L 11/16/11 09:46 11/16/11 18:19 1Manganese 13

2000 280 ug/L 11/16/11 09:46 11/16/11 18:19 1Sodium 27000

10 1.3 ug/L 11/16/11 09:46 11/16/11 18:19 1Nickel ND

Lab Sample ID: 360-37644-6Client Sample ID: OC-SL3 DUP

Matrix: WaterDate Collected: 11/14/11 10:00

Date Received: 11/15/11 16:45

RL MDL

Aluminum ND 100 13 ug/L 11/16/11 09:46 11/16/11 18:13 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

400 50 ug/L 11/16/11 09:46 11/16/11 18:13 1Calcium 210000

5.0 0.65 ug/L 11/16/11 09:46 11/16/11 18:13 1Chromium 0.77 J B

100 14 ug/L 11/16/11 09:46 11/16/11 18:13 1Iron 26000

10 3.0 ug/L 11/16/11 09:46 11/16/11 18:13 1Manganese 2500

2000 280 ug/L 11/16/11 09:46 11/16/11 18:13 1Sodium 8800

10 1.3 ug/L 11/16/11 09:46 11/16/11 18:13 1Nickel ND
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Client Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

General Chemistry

Lab Sample ID: 360-37644-1Client Sample ID: OC-SL6

Matrix: WaterDate Collected: 11/14/11 08:30

Date Received: 11/15/11 16:45

RL RL

Sulfate 700 40 40 mg/L 12/01/11 18:41 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 1.0 mg/L 11/30/11 16:54 1Chloride 1.5

1.0 1.0 mg/L 11/16/11 10:58 1Bicarbonate Alkalinity as CaCO3 150

1.0 1.0 mg/L 11/16/11 10:58 1Carbonate Alkalinity as CaCO3 ND

200 200 mg/L 11/17/11 08:56 1Total Dissolved Solids 1200

Lab Sample ID: 360-37644-2Client Sample ID: OC-SL5

Matrix: WaterDate Collected: 11/14/11 09:10

Date Received: 11/15/11 16:45

RL RL

Sulfate 1100 40 40 mg/L 12/01/11 18:57 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 1.0 mg/L 11/30/11 17:10 1Chloride 2.6

1.0 1.0 mg/L 11/16/11 11:04 1Bicarbonate Alkalinity as CaCO3 110

1.0 1.0 mg/L 11/16/11 11:04 1Carbonate Alkalinity as CaCO3 ND

200 200 mg/L 11/17/11 08:56 1Total Dissolved Solids 1700

Lab Sample ID: 360-37644-3Client Sample ID: OC-SL3

Matrix: WaterDate Collected: 11/14/11 10:00

Date Received: 11/15/11 16:45

RL RL

Sulfate 170 20 20 mg/L 11/30/11 16:06 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 1.0 mg/L 11/30/11 15:50 1Chloride 3.8

1.0 1.0 mg/L 11/16/11 10:44 1Bicarbonate Alkalinity as CaCO3 260

1.0 1.0 mg/L 11/16/11 10:44 1Carbonate Alkalinity as CaCO3 ND

40 40 mg/L 11/17/11 08:56 1Total Dissolved Solids 530

Lab Sample ID: 360-37644-4Client Sample ID: OC-SL2

Matrix: WaterDate Collected: 11/15/11 08:05

Date Received: 11/15/11 16:45

RL RL

Sulfate 27 2.0 2.0 mg/L 11/30/11 17:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 1.0 mg/L 11/30/11 17:43 1Chloride 1.5

1.0 1.0 mg/L 11/16/11 11:16 1Bicarbonate Alkalinity as CaCO3 26

1.0 1.0 mg/L 11/16/11 11:16 1Carbonate Alkalinity as CaCO3 ND

10 10 mg/L 11/17/11 08:56 1Total Dissolved Solids 75

Lab Sample ID: 360-37644-5Client Sample ID: OC-SL1D

Matrix: WaterDate Collected: 11/15/11 08:50

Date Received: 11/15/11 16:45

RL RL

Sulfate 31 2.0 2.0 mg/L 11/30/11 17:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 1.0 mg/L 11/30/11 17:59 1Chloride 48

1.0 1.0 mg/L 11/16/11 11:21 1Bicarbonate Alkalinity as CaCO3 27

1.0 1.0 mg/L 11/16/11 11:21 1Carbonate Alkalinity as CaCO3 ND

20 20 mg/L 11/17/11 08:56 1Total Dissolved Solids 170
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Client Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

General Chemistry

Lab Sample ID: 360-37644-6Client Sample ID: OC-SL3 DUP

Matrix: WaterDate Collected: 11/14/11 10:00

Date Received: 11/15/11 16:45

RL RL

Sulfate 130 20 20 mg/L 12/03/11 11:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 1.0 mg/L 11/30/11 18:15 1Chloride 3.4

1.0 1.0 mg/L 11/16/11 11:28 1Bicarbonate Alkalinity as CaCO3 250

1.0 1.0 mg/L 11/16/11 11:28 1Carbonate Alkalinity as CaCO3 ND

40 40 mg/L 11/17/11 08:56 1Total Dissolved Solids 440
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Definitions/Glossary
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

B Compound was found in the blank and sample.

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control limits are not 

applicable.

Glossary

These commonly used abbreviations may or may not be present in this report.

☼ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DL, RA, RE, IN Indicates a Dilution, Reanalysis, Re-extraction, or additional Initial metals/anion analysis of the sample

EDL Estimated Detection Limit

EPA United States Environmental Protection Agency

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

RL Reporting Limit

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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QC Association Summary
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Metals

Prep Batch: 83440

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A360-37644-1 OC-SL6 Total/NA

Water 3010A360-37644-2 OC-SL5 Total/NA

Water 3010A360-37644-3 OC-SL3 Total/NA

Water 3010A360-37644-3 MS OC-SL3 Total/NA

Water 3010A360-37644-3 MSD OC-SL3 Total/NA

Water 3010A360-37644-4 OC-SL2 Total/NA

Water 3010A360-37644-5 OC-SL1D Total/NA

Water 3010A360-37644-6 OC-SL3 DUP Total/NA

Water 3010ALCS 360-83440/2-A Lab Control Sample Total/NA

Water 3010ALCSD 360-83440/3-A Lab Control Sample Dup Total/NA

Water 3010AMB 360-83440/1-A Method Blank Total/NA

Analysis Batch: 83501

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010B 83440360-37644-1 OC-SL6 Total/NA

Water 6010B 83440360-37644-3 OC-SL3 Total/NA

Water 6010B 83440360-37644-3 MS OC-SL3 Total/NA

Water 6010B 83440360-37644-3 MSD OC-SL3 Total/NA

Water 6010B 83440360-37644-4 OC-SL2 Total/NA

Water 6010B 83440360-37644-5 OC-SL1D Total/NA

Water 6010B 83440360-37644-6 OC-SL3 DUP Total/NA

Water 6010B 83440LCS 360-83440/2-A Lab Control Sample Total/NA

Water 6010B 83440LCSD 360-83440/3-A Lab Control Sample Dup Total/NA

Water 6010B 83440MB 360-83440/1-A Method Blank Total/NA

Analysis Batch: 83564

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010B 83440360-37644-2 OC-SL5 Total/NA

General Chemistry

Analysis Batch: 83506

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C360-37644-1 OC-SL6 Total/NA

Water SM 2540C360-37644-2 OC-SL5 Total/NA

Water SM 2540C360-37644-3 OC-SL3 Total/NA

Water SM 2540C360-37644-3 DU OC-SL3 Total/NA

Water SM 2540C360-37644-4 OC-SL2 Total/NA

Water SM 2540C360-37644-5 OC-SL1D Total/NA

Water SM 2540C360-37644-6 OC-SL3 DUP Total/NA

Water SM 2540CLCS 360-83506/2 Lab Control Sample Total/NA

Water SM 2540CMB 360-83506/1 Method Blank Total/NA

Analysis Batch: 83551

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B360-37644-1 OC-SL6 Total/NA

Water SM 2320B360-37644-2 OC-SL5 Total/NA

Water SM 2320B360-37644-3 OC-SL3 Total/NA

Water SM 2320B360-37644-3 DU OC-SL3 Total/NA

Water SM 2320B360-37644-4 OC-SL2 Total/NA

Water SM 2320B360-37644-5 OC-SL1D Total/NA

Water SM 2320B360-37644-6 OC-SL3 DUP Total/NA
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QC Association Summary
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

General Chemistry (Continued)

Analysis Batch: 83551 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320BMB 360-83551/3 Method Blank Total/NA

Analysis Batch: 84161

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0360-37644-1 OC-SL6 Total/NA

Water 300.0360-37644-2 OC-SL5 Total/NA

Water 300.0360-37644-3 OC-SL3 Total/NA

Water 300.0360-37644-3 OC-SL3 Total/NA

Water 300.0360-37644-3 MS OC-SL3 Total/NA

Water 300.0360-37644-3 MSD OC-SL3 Total/NA

Water 300.0360-37644-4 OC-SL2 Total/NA

Water 300.0360-37644-5 OC-SL1D Total/NA

Water 300.0360-37644-6 OC-SL3 DUP Total/NA

Water 300.0LCS 360-84161/6 Lab Control Sample Total/NA

Water 300.0MB 360-84161/5 Method Blank Total/NA

Analysis Batch: 84209

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0360-37644-1 OC-SL6 Total/NA

Water 300.0360-37644-2 OC-SL5 Total/NA

Water 300.0LCS 360-84209/6 Lab Control Sample Total/NA

Water 300.0MB 360-84209/5 Method Blank Total/NA

Analysis Batch: 84269

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0360-37644-6 OC-SL3 DUP Total/NA

Water 300.0LCS 360-84269/4 Lab Control Sample Total/NA

Water 300.0MB 360-84269/3 Method Blank Total/NA
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QC Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 360-83440/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83501 Prep Batch: 83440

RL MDL

Aluminum ND 100 13 ug/L 11/16/11 09:46 11/16/11 17:38 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 50400 ug/L 11/16/11 09:46 11/16/11 17:38 1Calcium

0.659 J 0.655.0 ug/L 11/16/11 09:46 11/16/11 17:38 1Chromium

ND 14100 ug/L 11/16/11 09:46 11/16/11 17:38 1Iron

ND 3.010 ug/L 11/16/11 09:46 11/16/11 17:38 1Manganese

ND 2802000 ug/L 11/16/11 09:46 11/16/11 17:38 1Sodium

ND 1.310 ug/L 11/16/11 09:46 11/16/11 17:38 1Nickel

Client Sample ID: Lab Control SampleLab Sample ID: LCS 360-83440/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83501 Prep Batch: 83440

Aluminum 5000 5250 ug/L 105 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 20000 21100 ug/L 106 80 - 120

Chromium 1000 1060 ug/L 106 80 - 120

Iron 5000 5480 ug/L 110 80 - 120

Manganese 1000 1060 ug/L 106 80 - 120

Sodium 20000 20300 ug/L 101 80 - 120

Nickel 1000 1050 ug/L 105 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 360-83440/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83501 Prep Batch: 83440

Aluminum 5000 5400 ug/L 108 80 - 120 3 20

Analyte

 RPDLCSD LCSD

DUnitResult Qualifier RPD%Rec

Spike

Added

%Rec.

Limits Limit

Calcium 20000 21700 ug/L 108 80 - 120 2 20

Chromium 1000 1080 ug/L 108 80 - 120 2 20

Iron 5000 5480 ug/L 110 80 - 120 0 20

Manganese 1000 1090 ug/L 109 80 - 120 2 20

Sodium 20000 20700 ug/L 104 80 - 120 2 20

Nickel 1000 1080 ug/L 108 80 - 120 3 20

Client Sample ID: OC-SL3Lab Sample ID: 360-37644-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83501 Prep Batch: 83440

Aluminum ND 5000 5230 ug/L 105 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Calcium 210000 20000 230000 4 ug/L 101 75 - 125

Chromium 0.71 J B 1000 1040 ug/L 104 75 - 125

Iron 27000 5000 33800 4 ug/L 141 75 - 125

Manganese 2500 1000 3480 ug/L 101 75 - 125

Sodium 8700 20000 28900 ug/L 101 75 - 125

Nickel ND 1000 1030 ug/L 103 75 - 125
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QC Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 6010B - Metals (ICP) (Continued)

Client Sample ID: OC-SL3Lab Sample ID: 360-37644-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83501 Prep Batch: 83440

Aluminum ND 5000 5210 ug/L 104 75 - 125 0 20

Analyte

 RPDMSD MSD

DUnitResult Qualifier RPD%Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits Limit

Calcium 210000 20000 215000 4 ug/L 25 75 - 125 7 20

Chromium 0.71 J B 1000 1040 ug/L 104 75 - 125 0 20

Iron 27000 5000 30500 4 ug/L 74 75 - 125 10 20

Manganese 2500 1000 3270 ug/L 80 75 - 125 6 20

Sodium 8700 20000 28200 ug/L 98 75 - 125 2 20

Nickel ND 1000 1020 ug/L 102 75 - 125 1 20

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 360-84161/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84161

RL RL

Sulfate ND 2.0 2.0 mg/L 11/30/11 15:18 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.01.0 mg/L 11/30/11 15:18 1Chloride

Client Sample ID: Lab Control SampleLab Sample ID: LCS 360-84161/6

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84161

Sulfate 80.0 79.2 mg/L 99 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Chloride 40.0 42.0 mg/L 105 85 - 115

Client Sample ID: OC-SL3Lab Sample ID: 360-37644-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84161

Sulfate 170 200 375 mg/L 104 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Chloride ND 100 106 mg/L 106 75 - 125

Client Sample ID: OC-SL3Lab Sample ID: 360-37644-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84161

Sulfate 170 200 375 mg/L 104 75 - 125 0 20

Analyte

 RPDMSD MSD

DUnitResult Qualifier RPD%Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits Limit

Chloride ND 100 106 mg/L 106 75 - 125 0 20

Client Sample ID: Method BlankLab Sample ID: MB 360-84209/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84209

RL RL

Sulfate ND 2.0 2.0 mg/L 12/01/11 16:00 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.01.0 mg/L 12/01/11 16:00 1Chloride
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QC Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 360-84209/6

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84209

Sulfate 80.0 78.5 mg/L 98 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Chloride 40.0 41.4 mg/L 103 85 - 115

Client Sample ID: Method BlankLab Sample ID: MB 360-84269/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84269

RL RL

Sulfate ND 2.0 2.0 mg/L 12/03/11 11:05 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.01.0 mg/L 12/03/11 11:05 1Chloride

Client Sample ID: Lab Control SampleLab Sample ID: LCS 360-84269/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 84269

Sulfate 80.0 76.5 mg/L 96 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Chloride 40.0 39.4 mg/L 98 85 - 115

Method: SM 2320B - Alkalinity

Client Sample ID: Method BlankLab Sample ID: MB 360-83551/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83551

RL RL

Bicarbonate Alkalinity as CaCO3 ND 1.0 1.0 mg/L 11/16/11 09:06 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.01.0 mg/L 11/16/11 09:06 1Carbonate Alkalinity as CaCO3

Client Sample ID: OC-SL3Lab Sample ID: 360-37644-3 DU

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83551

Bicarbonate Alkalinity as CaCO3 260 265 mg/L 0.6 20

Analyte

 RPDDU DU

DUnitResult Qualifier RPD

Sample

Result

Sample

Qualifier Limit

Carbonate Alkalinity as CaCO3 ND ND mg/L NC 20

Method: SM 2540C - Solids, Total Dissolved (TDS)

Client Sample ID: Method BlankLab Sample ID: MB 360-83506/1

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83506

RL RL

Total Dissolved Solids ND 10 10 mg/L 11/17/11 08:56 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 360-37644-1Client: Olin Corporation

Project/Site: Olin Chemical Calcium Sulfate Landfill

Method: SM 2540C - Solids, Total Dissolved (TDS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 360-83506/2

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83506

Total Dissolved Solids 200 190 mg/L 95 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: OC-SL3Lab Sample ID: 360-37644-3 DU

Matrix: Water Prep Type: Total/NA

Analysis Batch: 83506

Total Dissolved Solids 530 528 mg/L 0.8 20

Analyte

 RPDDU DU

DUnitResult Qualifier RPD

Sample

Result

Sample

Qualifier Limit
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Lab Chronicle
Client: Olin Corporation TestAmerica Job ID: 360-37644-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL6 Lab Sample ID: 360-37644-1
Matrix: WaterDate Collected: 11/14/11 08:30

Date Received: 11/15/11 16:45

Prep 3010A 11/16/11 09:46 OG83440 TAL WFD

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6010B 1 83501 11/16/11 18:10 TJS TAL WFDTotal/NA

Analysis SM 2540C 1 83506 11/17/11 08:56 EMN TAL WFDTotal/NA

Analysis SM 2320B 1 83551 11/16/11 10:58 EMN TAL WFDTotal/NA

Analysis 300.0 1 84161 11/30/11 16:54 AMS TAL WFDTotal/NA

Analysis 300.0 20 84209 12/01/11 18:41 AMS TAL WFDTotal/NA

Client Sample ID: OC-SL5 Lab Sample ID: 360-37644-2
Matrix: WaterDate Collected: 11/14/11 09:10

Date Received: 11/15/11 16:45

Prep 3010A 11/16/11 09:46 OG83440 TAL WFD

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6010B 2 83564 11/17/11 14:24 TJS TAL WFDTotal/NA

Analysis SM 2540C 1 83506 11/17/11 08:56 EMN TAL WFDTotal/NA

Analysis SM 2320B 1 83551 11/16/11 11:04 EMN TAL WFDTotal/NA

Analysis 300.0 1 84161 11/30/11 17:10 AMS TAL WFDTotal/NA

Analysis 300.0 20 84209 12/01/11 18:57 AMS TAL WFDTotal/NA

Client Sample ID: OC-SL3 Lab Sample ID: 360-37644-3
Matrix: WaterDate Collected: 11/14/11 10:00

Date Received: 11/15/11 16:45

Prep 3010A 11/16/11 09:46 OG83440 TAL WFD

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6010B 1 83501 11/16/11 17:46 TJS TAL WFDTotal/NA

Analysis SM 2540C 1 83506 11/17/11 08:56 EMN TAL WFDTotal/NA

Analysis SM 2320B 1 83551 11/16/11 10:44 EMN TAL WFDTotal/NA

Analysis 300.0 1 84161 11/30/11 15:50 AMS TAL WFDTotal/NA

Analysis 300.0 10 84161 11/30/11 16:06 AMS TAL WFDTotal/NA

Client Sample ID: OC-SL2 Lab Sample ID: 360-37644-4
Matrix: WaterDate Collected: 11/15/11 08:05

Date Received: 11/15/11 16:45

Prep 3010A 11/16/11 09:46 OG83440 TAL WFD

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6010B 1 83501 11/16/11 18:16 TJS TAL WFDTotal/NA

Analysis SM 2540C 1 83506 11/17/11 08:56 EMN TAL WFDTotal/NA

Analysis SM 2320B 1 83551 11/16/11 11:16 EMN TAL WFDTotal/NA

Analysis 300.0 1 84161 11/30/11 17:43 AMS TAL WFDTotal/NA
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Lab Chronicle
Client: Olin Corporation TestAmerica Job ID: 360-37644-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Client Sample ID: OC-SL1D Lab Sample ID: 360-37644-5
Matrix: WaterDate Collected: 11/15/11 08:50

Date Received: 11/15/11 16:45

Prep 3010A 11/16/11 09:46 OG83440 TAL WFD

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6010B 1 83501 11/16/11 18:19 TJS TAL WFDTotal/NA

Analysis SM 2540C 1 83506 11/17/11 08:56 EMN TAL WFDTotal/NA

Analysis SM 2320B 1 83551 11/16/11 11:21 EMN TAL WFDTotal/NA

Analysis 300.0 1 84161 11/30/11 17:59 AMS TAL WFDTotal/NA

Client Sample ID: OC-SL3 DUP Lab Sample ID: 360-37644-6
Matrix: WaterDate Collected: 11/14/11 10:00

Date Received: 11/15/11 16:45

Prep 3010A 11/16/11 09:46 OG83440 TAL WFD

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6010B 1 83501 11/16/11 18:13 TJS TAL WFDTotal/NA

Analysis SM 2540C 1 83506 11/17/11 08:56 EMN TAL WFDTotal/NA

Analysis SM 2320B 1 83551 11/16/11 11:28 EMN TAL WFDTotal/NA

Analysis 300.0 1 84161 11/30/11 18:15 AMS TAL WFDTotal/NA

Analysis 300.0 10 84269 12/03/11 11:37 AMS TAL WFDTotal/NA

Laboratory References:

TAL WFD = TestAmerica Westfield, Westfield Executive Park, 53 Southampton Road, Westfield, MA 01085, TEL (413)572-4000
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Certification Summary
Client: Olin Corporation TestAmerica Job ID: 360-37644-1

Project/Site: Olin Chemical Calcium Sulfate Landfill

Laboratory Authority Program EPA Region Certification ID

TestAmerica Westfield PH-0494State ProgramConnecticut 1

TestAmerica Westfield MA00014State ProgramMaine 1

TestAmerica Westfield M-MA014State ProgramMassachusetts 1

TestAmerica Westfield 2539NELACNew Hampshire 1

TestAmerica Westfield 10843NELACNew York 2

TestAmerica Westfield LAO00057State ProgramRhode Island 1

TestAmerica Westfield VT-10843State ProgramVermont 1

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory's 

current list of certified methods and analytes.
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State Accreditation Matrix

New 

Hampshire 

(NELAC) Mass Conn

821-R-02-012 Toxicity, Acute (48-Hour)(list upon request) NP

SM 4500 Cl F Chlorine, Residual NP

SM 9215E Heterotrophic Plate Count (SimPlate) P

SM 9222D Coliforms, Fecal (Membrane Filter) P/NP

SM 9223 Coliforms, Total, and E.Coli (Colilert-P/A) P

SM 9224 Coliforms, Total, and E.Coli (Enumeration) P

1103.1 E.coli

Enterolert Enterococcus

200.8 Rev 5.4 Metals (ICP/MS) (list upon request) NP/P NP/P

200.7 Rev 4.4 Metals (ICP)(list upon request) NP/P NP/P

6010B/C Metals (ICP)(list upon request) NP/SW

245.1 Mercury (CVAA) NP/P NP

7470A Mercury (CVAA) NP

7471A Mercury (CVAA) SW

SM 2340B Total Hardness (as CaCO3) by calculation NP/P NP

3005A Preparation, Total Recoverable or Dissolved Metals NP/P

3010A Preparation,  Total Metals NP/P

3020A Preparation,  Total Metals NP/P/SW

3050B Preparation,  Metals SW

504.1 EDB, DBCP and 1,2,3-TCP (GC) P P

608 Organochlorine Pest/PCBs (list upon request) NP NP

625 Semivolatile Org Comp (GC/MS)(list upon request) NP NP

3546 Microwave Extraction SW

3510C Liquid-Liquid Extraction (Separatory Funnel) NP

3550B Ultrasonic Extraction SW

8081AB Organochlorine Pesticides (GC)(list upon request) NP/SW

8082/A PCBs by Gas Chromatography(list upon request) NP/SW

8270C/D Semivolatile Comp.(GC/MS)(list upon request) NP/SW

CT ETPH Conn - Ext. Total petroleum Hydrocarbons (GC) NP/SW NP/SW

MA-EPH Mass - Extractable Petroleum Hydrocarbons (GC) NP/SW

524.2 Volatile Org Comp (GC/MS)(list upon request) P P

524.2 Trihalomethane compounds P P

624 Volatile Org Comp (GC/MS)(list upon request) NP NP

5035 Closed System Purge and Trap SW

5030B Purge and Trap NP

8260B/C Volatile Org Comp. (GC/MS)(list upon request) NP/SW

MAVPH Mass - Volatile Petroleum Hydrocarbons (GC)

180.1 Turbidity, Nephelometric P P

300 Anions, Ion Chromatography NP/P NP/P

410.4 COD NP NP

1010 Ignitability, Pensky-Martens Closed-Cup Method SW

10-107-06-2 Nitrogen, Total Kjeldahl NP NP

7196A Chromium, Hexavalent NP/SW

9012A Cyanide, Total and/or Amenable NP/SW

9030B Sulfide, Distillation (Acid Soluble and Insoluble) NP

9045C pH SW

L107041C Nitrogen, Nitrate NP P

L107-06-1B Nitrogen Ammonia NP NP

L204001A CN Cyanide, Total P NP/P

L210-001A Phenolics, Total Recoverable NP NP

SM 2320B Alkalinity NP/P NP/P

SM 2510B Conductivity, Specific Conductance NP/P NP/P

SM 2540C Solids, Total Dissolved (TDS) NP/P NP/P

SM 2540D Solids, Total Suspended (TSS) NP NP

SM 3500 CR D Chromium, Hexavalent NP

SM 4500 H+ B pH NP/P NP/P

SM 4500 NO2 B Nitrogen, Nitrite NP P

SM 4500 P E Phosphorus, Orthophosphate NP/P NP

SM 4500 P E Phosphorus, Total NP NP

SM 4500 S2 D Sulfide, Total NP

SM 5210B BOD, 5-Day NP NP

SM 5310B Organic Carbon, Total (TOC) NP/P NP

Not all organic compounds are accreditied under NELAC

For methods with multiple compounds all compounds may not meet NELAC criteria, listing should be obtained from the laboratory

The lab carries additional accreditations with several states. This is the  laboratories typcial listing but is subject
 to change based on the laboratories current certification standing.

State where Primary Accreditation is Carried

Method Name Description

ambient/          

source

NP=Non Potable P= Potable SW=Solid Waste  WI-QA-040r8      last updated  11/30/2011Page 28 of 30 12/5/2011
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Login Sample Receipt Checklist

Client: Olin Corporation Job Number: 360-37644-1

Login Number: 37644

Question Answer Comment

Creator: Ard, Vanessa L

List Source: TestAmerica Westfield

List Number: 1

N/ARadioactivity either was not measured or, if measured, is at or below 

background

N/AThe cooler's custody seal, if present, is intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

FalseCOC is filled out with all pertinent information. Recieved Dup sample not listed on COC

TrueIs the Field Sampler's name present on COC?

FalseThere are no discrepancies between the sample IDs on the containers and 

the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AVOA sample vials do not have headspace or bubble is <6mm (1/4") in 

diameter.

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Westfield
Page 29 of 30 12/5/2011
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AMEC Environment & Infrastructure, Inc. 

107 Audubon Road, Suite 301  •  Wakefield, MA 01880 USA 
Tel:  781.245.6606  •  Fax:  781.246.5060 

To: James Cashwell 

From: Chris Ricardi 

Date: October 9, 2012 

Subject: Calcium Sulfate Landfill Semi-Annual Monitoring – May 2012 

 

DATA VALIDATION REPORT 

MAY 2012 CALCIUM SULFATE LANDFILL GROUNDWATER 

OLIN CHEMICAL SUPERFUND SITE 

WILMINGTON, MASSACHUSETTS 

 

TestAmerica Laboratories Data Set 360-40726-1 

1.0 INTRODUCTION 

Groundwater samples were collected from the Olin Chemical Superfund Site on May 21, 2012.  

Samples were analyzed by TestAmerica Laboratories in Westfield, Massachusetts.  Data were 

reported in sample delivery group (SDG) 360-40726-1.  A summary of samples included in this 

review is contained in Table 1.  Samples reviewed in this report were analyzed for the following 

U.S. Environmental Protection Agency (USEPA) SW-846 (USEPA, 1996), USEPA wastewater 

(USEPA, 1993), or Standard Methods (APHA, 1995): 

• Total metals (aluminum, calcium, chromium, iron, manganese, nickel, and sodium) by 

USEPA Method 6010B 

• General chemistry analyses for carbonate and bicarbonate alkalinity by SM19 SM 

2320B, chloride and sulfate by USEPA Method 300, and total dissolved solids by SM19 

SM 2540C 

The Draft Post Closure Plan (MACTEC, 2006) and the Massachusetts Department of 

Environmental Protection (MassDEP) Compendium of Quality Assurance and Quality Control 

Requirements and Performance Standards for Selected Analytical Methods Used in Support of 

Response Actions for the Massachusetts Contingency Plan (MCP) [MassDEP, 2010] were used 

as references during the review.  Analytical packages were reviewed using the Level 1 Data 

Quality Evaluation checklists that were developed for the Olin Wilmington groundwater 

monitoring tasks.  Final sample results are presented in data summaries on Table 2.  Table 3 

presents a summary of validation actions for results that were qualified during validaition.  

Validation reason codes are associated with final results that have been qualified. 

2.0 METALS 

The data were evaluated based on the following parameters: 

* Data Completeness 

* Holding Time 

 Blanks 

* Matrix Spike Analysis 

* Field Duplicate Results 
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* Laboratory Control Sample

 Detection limits

* indicates that criteria were met for this parameter

2.1 Validation Observations and Actions

Method Blanks 

Calcium (84.1 µg/L), iron (35.7 µg/L) and manganese (7.42 µg/L) were detected in the method 

blank.  A blank validation action limit was established at five times the blank concentration.  Iron 

was detected below the reporting limit and action limit in sam

SL-6 and the results were qualified not detected (U) at the reporting limit.  In sample OC

iron was detected above the reporting limit and below the action limit and the sample was 

qualified U at the reported concentrat

and below the action limit in samples OC

qualified U at the reported concentrations.  Calcium was not detected below the action limit.

Detection Limits 

Sample OC-SL-2 required a two

limits for analytes that were not detected are elevated.

3.0 GENERAL CHEMISTRY 

Total Dissolved Solids 

The data were evaluated based on the following parameters:

* Data Completeness

* Holding Time 

* Blanks 

 Matrix Spike Analysis

* Laboratory Duplicate Analysis

* Field Duplicate Analysis

* Laboratory Control Sample

* Detection limits

* indicates that criteria we

3.1 Validation Observations and Actions

Matrix Spike Analysis 

Sample OC-SL-3 was submitted for MS/MSD analysis.  The MS percent recovery for sulfate 

(126) was greater than the upper QC control limit of 125.  Detections of sulfate

samples were qualified estimated (J).

 

May 2012 Calcium Sulfate Landfill Groundwater 

Page 2  
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Laboratory Control Sample 

Detection limits 

indicates that criteria were met for this parameter 

2.1 Validation Observations and Actions  

Calcium (84.1 µg/L), iron (35.7 µg/L) and manganese (7.42 µg/L) were detected in the method 

blank.  A blank validation action limit was established at five times the blank concentration.  Iron 

was detected below the reporting limit and action limit in samples OC-SL-1D, OC

6 and the results were qualified not detected (U) at the reporting limit.  In sample OC

iron was detected above the reporting limit and below the action limit and the sample was 

qualified U at the reported concentration.  Manganese was detected above the reporting limit 

and below the action limit in samples OC-SL-1D and OC-SL-2.  Manganese results were 

qualified U at the reported concentrations.  Calcium was not detected below the action limit.

2 required a two-fold dilution due to target analyte concentrations.  Reporting 

limits for analytes that were not detected are elevated. 

Y – Carbonate and Bicarbonate Alkalinity, Chloride, Sulfate, and 

data were evaluated based on the following parameters: 

Data Completeness 

 

Matrix Spike Analysis 

Laboratory Duplicate Analysis 

Field Duplicate Analysis 

Laboratory Control Sample 

Detection limits 

indicates that criteria were met for this parameter 

3.1 Validation Observations and Actions  

3 was submitted for MS/MSD analysis.  The MS percent recovery for sulfate 

(126) was greater than the upper QC control limit of 125.  Detections of sulfate

samples were qualified estimated (J). 

 

 
3.4 test results\3.4.1 data validation\may 2012 

Calcium (84.1 µg/L), iron (35.7 µg/L) and manganese (7.42 µg/L) were detected in the method 

blank.  A blank validation action limit was established at five times the blank concentration.  Iron 

1D, OC-SL-5, and OC-

6 and the results were qualified not detected (U) at the reporting limit.  In sample OC-SL-2, 

iron was detected above the reporting limit and below the action limit and the sample was 

ion.  Manganese was detected above the reporting limit 

2.  Manganese results were 

qualified U at the reported concentrations.  Calcium was not detected below the action limit. 

fold dilution due to target analyte concentrations.  Reporting 

Carbonate and Bicarbonate Alkalinity, Chloride, Sulfate, and 

3 was submitted for MS/MSD analysis.  The MS percent recovery for sulfate 

(126) was greater than the upper QC control limit of 125.  Detections of sulfate in the associated 



Data Validation Report — May 2012 Calcium Sulfate Landfill Groundwater
Olin Chemical Superfund Site
Wilmington, Massachusetts

Except for the validation actions noted above, the results are interpreted to be usable as
reported by TestAmerica.

10/09/2012

Chris Ricardi, NRCC-EAC Date
Senior Chemist

_______________

/4/4/IL
Michael Murhy 7 Date
Project Principal
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Table 1
Sample Summary

Data Validation Report
May 2012 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SW6010 SM2320B E300 SM2540C

Lab Sample ID Location Sample ID Sample Date Total Metals Alkalinity Chloride, Sulfate

Total 
Dissolved 

Solids
360-40726-1 SL-6 OC-SL-6 5/21/2012 7 2 2 1
360-40726-2 SL-5 OC-SL-5 5/21/2012 7 2 2 1
360-40726-3 SL-3 OC-SL-3 5/21/2012 7 2 2 1
360-40726-4 SL-3 OC-SL-3 DUP 5/21/2012 7 2 2 1
360-40726-5 SL-2 OC-SL-2 5/21/2012 7 2 2 1
360-40726-6 SL-1D OC-SL-1D 5/21/2012 7 2 2 1
Notes: Prepared by / Date: KJC 06/15/12
Number listed under method indicates number of target analytes reported Checked by / Date: MJW 08/27/12

P:\old_Wakefield_Data\projects\6107120016 - Olin Wilmington CSS 2012\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\May 2012 CSL\
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Table 2
Final Results Summary
Data Validation Report

May 2012 Calcium Sulfate Landfill Sampling
Olin Chemical Superfund Site
Wilmington, Massachusetts

Location
COC Sample

Date Sampled
Sample Type

Report Number
FractAnalysis Method Parameter Name Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
T SW6010 Aluminum ug/l 44 J 61 J 100 U 15 J 200 U 19 J
T SW6010 Calcium ug/l 23000 74000 240000 270000 510000 470000
T SW6010 Chromium ug/l 5 U 1.5 J 5 U 5 U 10 U 5 U
T SW6010 Iron ug/l 100 U 130 U 25000 28000 100 U 200 U
T SW6010 Manganese ug/l 11 U 23 U 2600 2900 230 690
T SW6010 Nickel ug/l 10 U 1.4 J 2.7 J 2.6 J 4.6 J 1.4 J
T SW6010 Sodium ug/l 23000 2500 8300 9100 10000 6500
N A2320 Bicarbonate Alkalinity, as CaCO3 mg/l 28 22 270 270 120 110
N A2320 Carbonate Alkalinity, as CaCO3 mg/l 1 U 1 U 1 U 1 U 1 U 1 U
N E300 Chloride mg/l 45 3.3 5.7 5.9 3.2 1.3
N E300 Sulfate mg/l 27 J 150 J 340 J 440 J 1200 J 1100 J
F A2540C Total Dissolved Solids mg/l 180 270 810 880 1900 1600
Notes: Prepared by / Date:  KJC 08/30/12
N = normal Checked by / Date: MJW 08/31/12
T = total (unfiltered)
F = filtered
FS = field sample
FD = field duplicate
U = not detected, value is the detection limit
J = value is estimated
ug/l = microgram per liter
mg/l = milligram per liter

FS FS
360-40726-1 360-40726-1

SL-5 SL-6
OC-SL-5 OC-SL-6
05/21/12 05/21/12

SL-1D
OC-SL-1D
05/21/12

FS
360-40726-1

SL-2 SL-3
OC-SL-2 OC-SL-3
05/21/12 05/21/12

SL-3
OC-SL-3 DUP

05/21/12
FD

360-40726-1
FS FS

360-40726-1 360-40726-1
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Table 3
Validation Qualification Action Summary

Data Validation Report
May 2012 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SDG Lab Sample ID
Analytical 
Method Field Sample ID Parameter

Lab 
Result

Lab 
Qualifier

Final 
Result

Final 
Qualifier Val Reason Code Units

360-40726-1 360-40726-6 SW6010 OC-SL-1D Iron 82 J B 100 U BL1 ug/l
360-40726-1 360-40726-5 SW6010 OC-SL-2 Iron 130 B 130 U BL1 ug/l
360-40726-1 360-40726-2 SW6010 OC-SL-5 Iron 61 J B 100 U BL1 ug/l
360-40726-1 360-40726-1 SW6010 OC-SL-6 Iron 71 J B 200 U BL1 ug/l
360-40726-1 360-40726-6 SW6010 OC-SL-1D Manganese 11 B 11 U BL1 ug/l
360-40726-1 360-40726-5 SW6010 OC-SL-2 Manganese 23 B 23 U BL1 ug/l
360-40726-1 360-40726-6 E300 OC-SL-1D Sulfate 27 27 J MS-H mg/l
360-40726-1 360-40726-5 E300 OC-SL-2 Sulfate 150 150 J MS-H mg/l
360-40726-1 360-40726-3 E300 OC-SL-3 Sulfate 340 340 J MS-H mg/l
360-40726-1 360-40726-4 E300 OC-SL-3 DUP Sulfate 440 440 J MS-H mg/l
360-40726-1 360-40726-2 E300 OC-SL-5 Sulfate 1200 1200 J MS-H mg/l
360-40726-1 360-40726-1 E300 OC-SL-6 Sulfate 1100 1100 J MS-H mg/l

Units: Validation Reason Codes: Prepared by / Date: KJC 08/30/12
ug/l = microgram per liter BL1 = Method Blank Qualifier Checked by / Date: MJW 08/31/12
mg/l = milligram per liter MS-H = MS and/or MSD recovery high

Validation Qualifier:
U = not detected, value is the detection limit
J = value is estimated

P:\old_Wakefield_Data\projects\6107120016 - Olin Wilmington CSS 2012\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\May 2012 CSL\
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AMEC Environment & Infrastructure, Inc. 
2 Robbins Road 
Westford, MA 01886 
Tel +(978) 692-9090 
Fax +(978) 692-6633 Page 1 of 3 

To: James Cashwell 
From: Chris Ricardi 
Date: February 12, 2013 
Subject: Calcium Sulfate Landfill Semi-Annual Monitoring – November 2012 
 
 
DATA VALIDATION REPORT 
NOVEMBER 2012 CALCIUM SULFATE LANDFILL GROUNDWATER 
OLIN CHEMICAL SUPERFUND SITE 
WILMINGTON, MASSACHUSETTS 
TestAmerica Laboratories Data Set 480-28727-1 
 
1.0 INTRODUCTION 

Groundwater samples were collected from the Olin Chemical Superfund Site on November 15, 
2012.  Samples were analyzed by TestAmerica Laboratories in Buffalo, New York.  Data were 
reported in sample delivery group (SDG) 480-28727-1.  A summary of samples included in this 
review is contained in Table 1.  Samples reviewed in this report were analyzed for the following 
U.S. Environmental Protection Agency (USEPA) SW-846 (USEPA, 1996), USEPA wastewater 
(USEPA, 1993), or Standard Methods (APHA, 1995): 

 total metals (aluminum, calcium, chromium, iron, manganese, nickel, and sodium) by 
USEPA Method 6010B 

 general chemistry analyses for total alkalinity by SM19 SM 2320B and chloride and 
sulfate by USEPA Method 300 

The Draft Post Closure Plan (MACTEC, 2006) and the Massachusetts Department of 
Environmental Protection (MassDEP) Compendium of Quality Assurance and Quality Control 
Requirements and Performance Standards for Selected Analytical Methods Used in Support of 
Response Actions for the Massachusetts Contingency Plan (MCP) [MassDEP, 2010] were used 
as references during the review.  Analytical packages were reviewed using the Level 1 Data 
Quality Evaluation checklists that were developed for the Olin Wilmington groundwater 
monitoring tasks.  Final sample results are presented on data summaries in Table 2.  Table 3 
presents a summary of validation actions for results that were qualified during validaition.  
Validation reason codes are associated with final results that have been qualified. 

2.0 METALS 

The data were evaluated based on the following parameters: 

* Data Completeness 
* Holding Time 
* Blanks  
* Matrix Spike Analysis 
* Field Duplicate Results 
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Olin Chemical Superfund Site 
Wilmington, Massachusetts 
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* Laboratory Control Sample 
 Detection limits 

 
*     = indicates that criteria were met for this parameter 

 
2.1 Validation Observations and Actions  

Detection Limits 

The lab used a reporting limit of 200 µg/L for aluminium.  A quantitation limit of 100 µg/L is 
identified in the Quality Assurance Project Plan (QAPP) [MACTEC, 2009]. 

The lab used a reporting limit of 500 µg/L for calcium.  A quantitation limit of 400 µg/L is 
identified in the QAPP.  Calcium was detected at concentrations greater than the quantitation 
limit in all samples. 

3.0 GENERAL CHEMISTRY – Carbonate and Bicarbonate Alkalinity, Chloride, Sulfate, 
and Total Dissolved Solids  

The data were evaluated based on the following parameters: 

* Data Completeness 
* Holding Time 
* Blanks 
 Matrix Spike Analysis 
* Laboratory Duplicate Analysis 
* Field Duplicate Analysis 
* Laboratory Control Sample 
* Detection limits 

 
*     = indicates that criteria were met for this parameter 

 
3.1 Validation Observations and Actions  

Matrix Spike Analysis 

Sample OC-SL-3 was submitted for MS/MSD analysis.  The MS percent recovery for sulfate 
(137) was greater than the upper QC control limit of 125.  Detections of sulfate in OC-SL-3 and 
OC-SL-3 DUP were qualified estimated (J). 

Except for the validation actions noted above, the results are interpreted to be usable as 
reported by TestAmerica. 
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         5/16/13   
Chris Ricardi, NRCC-EAC      Date 
Senior Chemist 
 
 
         5/16/13   
Michael Murphy      Date 
Project Principal 
 
 
References: 

American Public Health Association (APHA), 1995.  "Standard Methods for Examination of Water 
and Wastewater"; 19th Edition; APHA, 1015 Fifteenth St., NW. Washington, D.C. 20005. 

MACTEC Engineering and Consulting, Inc. (MACTEC), 2006.  “Draft Calcium Sulfate Landfill Post 
Closure Monitoring Plan”; Olin Chemical Superfund Site; 51 Eames Street, Wilmington, 
Massachusetts; December, 2006. 

MACTEC Engineering and Consulting, Inc. (MACTEC), 2009.  “Final Remedial 
Investigation/Feasibility Study Project Operations Plan”; Volume III-B Quality Assurance 
Project Plan; Olin Chemical Superfund Site; 51 Eames Street; Wilmington, MA; August 14, 
2009. 

Massachusetts Department of Environmental Protection (MassDEP), 2010.  “The Compendium of 
Quality Assurance and Quality Control Requirements and Performance Standards for 
Selected Analytical Methods Used in Support of Response Actions for the Massachusetts 
Contingency Plan (MCP)”; Bureau of Waste Site Cleanup; 1 Winter Street, Boston, 
Massachusetts 02108; WSC-CAM; July 2010. 

U.S. Environmental Protection Agency (USEPA), 1993.  "Methods for Chemical Analysis and 
Water and Wastes (MCAWW)”, EPA/600/4-79-020 (March 1983) with updates and 
supplements EPA/600/4-91-010 (June 1991), EPA/600/R-92-129 (August 1992) and 
EPA/600/R-93-100 (August 1993). 

USEPA, 1996.  "Test Methods for Evaluating Solid Waste"; Laboratory Manual Physical/Chemical 
Methods; Office of Solid Waste and Emergency Response; Washington, DC; SW-846; 
November 1986; Revision 4 -December 1996. 



Table 1
Sample Summary

Data Validation Report
November 2012 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SW6010 SM2320B E300

Lab Sample ID Location Sample ID Sample Date Total Metals
Total 

Alkalinity Chloride, Sulfate
480-28727-1 SL-6 OC-SL-6 11/15/2012 7 1 2
480-28727-2 SL-3 OC-SL-3 11/15/2012 7 1 2
480-28727-3 SL-2 OC-SL-2 11/15/2012 7 1 2
480-28727-4 SL-1D OC-SL-1D 11/15/2012 7 1 2
480-28727-5 SL-3 OC-SL-3 DUP 11/15/2012 7 1 2

Notes: Prepared by / Date: KJC 12/07/12
Number listed under method indicates number of target analytes reported. Checked by / Date: MJW 12/17/12
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Table 2
Final Results Summary
Data Validation Report

November 2012 Calcium Sulfate Landfill Sampling
Olin Chemical Superfund Site
Wilmington, Massachusetts

Location
COC Sample

Date Sampled
Sample Type

Report Number
FractAnalysis Method Parameter Name Units Result Qual Result Qual Result Qual Result Qual Result Qual
T SW6010 Aluminum mg/l 0.11 J 0.18 J 0.2 U 0.2 U 0.1 J
T SW6010 Calcium mg/l 18 25 280 280 430
T SW6010 Chromium mg/l 0.0025 J 0.005 U 0.0012 J 0.0018 J 0.0019 J
T SW6010 Iron mg/l 0.15 0.57 22 23 0.28
T SW6010 Manganese mg/l 0.045 0.098 3.5 3.5 3.7
T SW6010 Nickel mg/l 0.01 U 0.01 U 0.0039 J 0.0035 J 0.01 U
T SW6010 Sodium mg/l 25 21 9.9 10 16
N A2320 Alkalinity, Total mg/l 35 15 230 220 190
N E300 Chloride mg/l 31 35 4.9 4.8 3
N E300 Sulfate mg/l 25 51 550 J 560 J 1000

Notes: Prepared by / Date:  KJC 12/17/12
N = normal Checked by / Date: MJW 12/17/12
T = total (unfiltered)
FS = field sample
FD = field duplicate
U = not detected, value is the detection limit
J = value is estimated
mg/l = milligram per liter

480-28727-1

SL-6
OC-SL-6
11/15/12

SL-1D
OC-SL-1D
11/15/12

FS
480-28727-1

SL-3
OC-SL-2 OC-SL-3
11/15/12 11/15/12

FS

SL-3
OC-SL-3 DUP

11/15/12
FD

480-28727-1
FS FS

480-28727-1 480-28727-1

SL-2
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Table 3
Validation Qualification Action Summary

Data Validation Report
November 2012 Calcium Sulfate Landfill Sampling

Olin Chemical Superfund Site
Wilmington, Massachusetts

SDG Lab Sample ID
Analytical 
Method Field Sample ID Parameter

Lab 
Result

Lab 
Qualifier

Final 
Result

Final 
Qualifier Val Reason Code Units

480-28727-1 480-28727-2 E300 OC-SL-3 Sulfate 550 550 J MS-H mg/l
480-28727-1 480-28727-5 E300 OC-SL-3 DUP Sulfate 560 560 J MS-H mg/l

Units: Validation Reason Codes: Prepared by / Date: KJC 12/17/12
mg/l = milligram per liter MS-H = MS and/or MSD recovery high Checked by / Date: MJW 12/17/12

Validation Qualifier:
J = value is estimated

P:\old_Wakefield_Data\projects\6107120016 - Olin Wilmington CSS 2012\3.0 Field and Site Characterization\3.4 Test Results\3.4.1 Data Validation\November 2012 CSL\
November 2012 CSL Table 2+3.xls, DV Actions Page 1 of 1



















































Olin Corporation 
Olin Chemical Superfund Site – Wilmington, MA 
Calcium Sulfate Landfill Biennial Report 

 

APPENDIX D 
DATA TREND PLOTS 

 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Calcium CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

100 

200 

300 

400 

500 

600 

700 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Calcium in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-1  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Sulfate CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

200 

400 

600 

800 

1000 

1200 

1400 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Sulfate in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-2  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Aluminum CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Aluminum in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-3  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Chloride CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

10 

20 

30 

40 

50 

60 

70 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Chloride in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-4  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Chromium CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

0.005 

0.01 

0.015 

0.02 

0.025 

0.03 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Chromium in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-5  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Iron CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

5 

10 

15 

20 

25 

30 

35 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Iron in Calcium Sulfate Landfill Groundwater 
 

                                               Figure C-6 
Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Manganese CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

5 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Manganese in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-7  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Nickel CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

0.01 

0.02 

0.03 

0.04 

0.05 

0.06 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Nickel in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-8  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



P:\Projects\olinwilm\Olin Wilmington CSS 2013\4.0_Deliverables\4.1_Reports\CSL Biennial Report\Appendices\
CSL-GW-Trends to Nov 2012.xls, Sodium CSL

Prepared by:  RRD 11/5/2012
Checked by: EYM 11/29/2012

0 

5 

10 

15 

20 

25 

30 

35 

Dec-08 Jul-09 Jan-10 Aug-10 Feb-11 Sep-11 Apr-12 Oct-12 May-13 

C
on

ce
nt

ra
tio

n 
(m

g/
L)

 

Date Sampled 

SL-1D 

SL-2 

SL-3 

SL-5 

SL-6 

Sodium in Calcium Sulfate Landfill 
Groundwater 

 
                                               Figure C-9  

Olin Chemical Superfund Site 
Wilmington, Massachusetts 



Olin Chemical Superfund Site – Wilmington, MA  
Remedial Investigation Report – Operable Unit 1 & Operable Unit 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT D 

 

NORTH POND DATA MEMORANDUM 
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AMEC Environment & Infrastructure, Inc. 
2 Robbins Road 
Westford, MA 01886 
Tel (978) 692-9090 | Fax (978) 692-6633  www.amec.com   

 

Memo 
  

To:  Mr. James Cashwell (Olin)   
From:  Brian Roden  

Peter Thompson 
Michael Murphy  

 
 

Date:  December 10, 2013 (revised April 10, 2014)  
 
Subject:  
 

North Pond Investigation 
Olin Chemical Superfund Site 
Wilmington, Massachusetts 

INTRODUCTION 

This memorandum has been prepared to summarize the results of the North Pond investigation.   
The investigation was completed in accordance with the USEPA-approved work plan and the 
Statement of Work.  The results do not indicate the presence of impacts associated with the 
Olin Chemicals Superfund Site (OCSS).  We have identified “historic” sediments that have been 
present during the long history of North Pond.  We have also identified “new” sediments that 
were emplaced during significant re-work of the North Pond in the 1980s.  The historic 
sediments are not impacted.  The new sediments could not have been impacted by the OCSS 
due to the lack of a current surface water connection and lack of a groundwater migratory 
connection as described below.  Even so, we have agreed to use the data contained herein to 
perform human health and ecological quantitative risk assessments.  The data do not indicate 
risk above USEPA’s acceptable excess lifetime cancer risk range to human health or the 
environment.  Based on this conclusion, we do not recommend carrying the North Pond any 
further in the Remedial Investigation or Feasibility Study.  This memorandum and associated 
results will be provided as Attachment D in the OU1/OU2 Remedial Investigation (RI) report.  
The specific procedures, results, and conclusions of the risk assessments are contained in 
Appendices M and N in the RI report. 
Olin maintains the position that the North Pond was not impacted by the OCSS and the results 
of this investigation support this conclusion.  However, the scope of work associated with the 
North Pond investigation was intended to evaluate the question of potential OCSS impact.  The 
scope of work included the following: 

1.  Videographic study to assess potential current hydraulic connection between the 
OCSS and North Pond; 

2. Topographic evaluation of the general area to determine whether or not there is a 
topographic gradient that would support surface flow from the OCSS to North Pond; 



Olin Corporation 
Olin Chemical Superfund Site, Wilmington, MA 
North Pond Investigation Memorandum 

Project No.:  6107140016 Page 2 
 

December 10, 2013 
(Revised April 10, 2014)   
 

3. Identification of “historic” sediments that were left in place following past 
dredging/excavation for the purposes of industrial development; 

4. Sampling of “historic” and “new” sediments as well as surface water to assess the 
potential presence of OCSS constituents of interest. 

The videographic study was completed and is described below.  It indicates that there is no 
current hydraulic connection between the OCSS and the North Pond.  USEPA agreed that the 
topographic study was not necessary due to known current conditions.  The investigation of 
historic and new sediments and surface water was completed; the results are provided herein.   
The North Pond is located southeast of the Olin facility on the border of Wilmington and Woburn 
just south of Presidential Way (Figure 1).  The area surrounding North Pond was largely 
undeveloped except for a large industrial complex located on its southwestern shore at the time 
of the 1955 aerial photograph provided by USEPA (Attachment A),.    
The North Pond area was developed by other business entities to accommodate various 
commercial and industrial facilities between 1960 and 1980.  In the 1980s, the North Pond area 
was significantly reworked by non-Olin entities, sediments were excavated and the area filled to 
construct Presidential Way and to develop areas around the edge of North Pond and 
Presidential Way per a Superseding Order of Conditions issued by the Massachusetts 
Department of Environmental Quality in July 1984.  The order indicated that 6,000 cubic yards 
of sediment would be dredged and that 60,000 square feet of the North Pond and wetlands 
would be filled to construct Presidential Way. The order indicated that dredged sediment would 
not be used as fill in the pond and also called for dredging of the southern portion of the North 
Pond. The Massachusetts Department of Environmental Quality Engineering (now MassDEP) 
issued a Certificate of Compliance on November 6, 1986 to Dundee Park Properties with 
respect to the July 24, 1984 Superseding Order of Conditions. The Certificate of Compliance 
stated “the work regulated by the above referenced Order of Conditions has been satisfactorily 
completed.” This indicates that the current surficial sediments in North Pond cannot be impacted 
by historical disposal practices at the OCSS.   
The North Pond has been investigated at various times during the years.  Historical (pre-1980) 
sediments were identified in 2003-2004.  This was necessary to evaluate potential impacts to 
historical North Pond sediments from the OCSS during operation of the plant.  Surface soil, 
subsurface soil, and sediment samples were collected during the 2003/2004 investigation to 
assess conditions at that time.  The data collected did not indicate impacts from the OCSS, but 
the samples were not analyzed for the extensive list of compounds prescribed by the Remedial 
Investigation (RI) work plan.  The historical sediments were sampled again during the 2013 RI 
investigation as described below.  The North Pond area and various boring locations are shown 
on Figure 1.  The analytical results associated with the soil samples collected during 2003/2004 
are provided in Table 1, while those of the sediment samples are provided in Table 2.   
A camera study was completed in 2010, with oversight by USEPA, to assess the potential 
connection between North Pond and the OCSS through an existing culvert.  On October 21, 
2010, Clean Harbors utilized a mobile camera (crawler – cyclops camera system mounted on 
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wheels positioned four-inches off the ground) to investigate the culvert outlet located under 
Woburn Street in an easterly direction (under Woburn Street) and westerly direction (under 887 
Woburn Street).  The mobile camera was only able to survey 3.7 feet in an easterly direction 
and 6.2 feet in a westerly direction due obstructions of heavy debris (80% of the culvert was 
filled with sediment) in both directions.  The camera study location is identified on Figure 1 by 
the label indicating the “Exiting Opening” where the culvert is visible.  Camera study 
photographs are included in Attachment B.  The owner of Whitney Barrel indicated anecdotally 
that the culvert Olin surveyed was fabricated and installed by Whitney Barrel to help drain the 
parking lot.   
Based on numerous inspections, including the camera survey, and reports by USEPA both 
USEPA and Olin concur there is no evidence of an existing surface water connection between 
South Ditch and North Pond.  The culvert which was the subject of the camera inspection is in 
poor condition and no active flow was observed.  Further, there is no visual evidence of an 
existing culvert opening to convey flow under the active MBTA rail road tracks.  The current 
condition (which appears to have existed since 1955), is that flow from the South Ditch enters 
the East Ditch on the west side of the railroad tracks and flows southward towards the New 
Boston Drainage Way in Woburn. 
The remainder of this memorandum describes 1) the scope of work completed during 2013, 2) 
the results of the current study, 3) a comparison of the data from the North Pond and South 
Ditch, 4) conceptual site model information to aid in evaluating the results in context, and 5) the 
final conclusions.   
SCOPE OF WORK and RESULTS 

Soil Borings 

In March 2013, AMEC advanced six soil borings within the historic bounds of North Pond 
(Figure 1).  Each soil boring was logged and inspected to identify an organic layer that may 
represent historical North Pond sediments. An organic layer was present at each soil boring 
location and a soil sample was collected from that organic layer. Soil samples were analyzed for 
volatile organic compounds (VOCs), SVOCs, N-Nitrosodimethylamine (NDMA), metals including 
hexavalent chromium, and inorganics.  Soil boring logs are provided in Attachment C. 
As shown in Table 3, eight VOCs, six SVOCs, 22 metals, and four inorganics were detected in 
the 2013 soil borings. The VOCs detected in soil (historic sediments) samples are not chemicals 
of interest and are not attributable to the OCSS.  The SVOCs detected in soils are all PAHs and 
were detected at low frequency and are commonly detected in sediments in urban/suburban 
water bodies.  As expected, several naturally-occurring metals and inorganics were also 
detected in soil samples. In particular, the concentrations of chromium are orders of magnitude 
lower than those reported in sediments at the OCSS.  The concentrations and types of 
constituents detected do not indicate impact of the historic North Pond sediment from the 
OCSS.   
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Surface Water and Sediment 

At the time the soil borings were completed in March 2013, North Pond was frozen and 
inaccessible. In June 2013, AMEC collected four surface water and sediment samples by boat 
from the current North Pond at locations shown in Figure 1. Surface water and sediment 
samples were analyzed for VOCs, SVOCs, NDMA, metals including hexavalent chromium, and 
inorganics.  These samples were collected to determine if there is evidence of impact to current 
sediments from the OCSS.  The current sediments of North Pond were established in 1980 and 
later, well after any facility discharges to the ditch system at the Olin property. Surface water 
and sediment logs are provided in Attachment C.  
Surface water results are shown in Table 4. One VOC (acetone likely a laboratory artifact), 16 
SVOCs, 14 metals, and five inorganics were detected in at least one of the 2013 surface water 
samples.  The SVOCs detected include polycyclic aromatic hydrocarbons (PAHs) and several 
phthalates, including bis(2-ethylhexyl)phthalate (BEHP).  The low levels of BEHP and Di-n-
butylphthalate detected in surface water samples from North Pond are consistent with the low 
level detections of BEHP and Di-n-butylphthalate in the duplicate surface water sample 
(SW/SD-600) collected from the surface water that flows into North Pond from the area of the 
former Ritter Trucking and other industrial facilities located to the north. Di-n-octylphthalate and 
BEHP were released to sediment and surface water from the Ritter Trucking Site as reported by 
USEPA in their 1998 Final Site Inspection and Prioritization Report.   
Chromium, ammonia and sulfate were among the constituents detected in surface water in 
North Pond but they were also detected at concentrations consistent with those found in the 
sample collected from surface water flowing into the pond from the area of the former Ritter 
Trucking facility and other industrial properties to the north.  NDMA, BEHP, chromium, and 
ammonia were not detected in shallow groundwater samples collected adjacent and upgradient 
to North Pond (the most recent OU3 sampling events in monitoring well GW-74S).  This 
demonstrates that there is not a completed migration pathway for these OCSS chemicals of 
interest between shallow groundwater and surface water of the pond.  NDMA was not detected 
in surface water samples from North Pond.  The North Pond surface water data for these 
chemicals of interest demonstrate no impact to North Pond from the OCSS and are consistent 
with analytical data associated with surface water entering North Pond from industrialized areas 
to the north.   
Sediment results are shown in Table 5.  Four VOCs, 14 SVOCs, 24 metals, and four inorganics 
were detected one or more times in the 2013 sediment samples.  Most of the SVOC detections 
were PAHs, consistent with the industrialized setting of the area and storm water runoff from the 
industrialized area.  Both 2,4,4-Trimethyl-1-pentene (TM1P) and BEHP were detected in one of 
five samples at low estimated concentrations at different locations whereas chromium, 
hexavalent chromium, and ammonia, as well as almost other metals were detected in all 
samples at low concentrations.  The ammonia concentration increases with increasing organic 
content of the sediment indicating the presence of ammonia is related to organic matter in the 
sediment (and likely related to biological activity).  As indicated previously in the discussion of 
surface water, BEHP was clearly released to North Pond via to the drainage to the north (from 
Ritter Trucking) and the one detection of BEHP in current sediment was at SW/SD-602 within 
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the portion of North Pond where the outfall of that drainage feature enters North Pond.  The 
source of the one low-level detection of TM1P is unknown, although it appears to be present 
only recently.  The fact that it was only detected once, in one media (current sediment), at a low 
estimated concentration, indicates that it is not present as a result of impacts from the OCSS.   
COMPARISON OF SOUTH DITCH AND NORTH POND DATA 

The North Pond investigation has not identified any historical or current physical connection 
between the OCSS and North Pond.  The final component of this assessment compares the 
analytical data for constituents detected in surface water and sediment samples at the OCSS 
(South Ditch and East Ditch) to the analytical data for constituents detected in North Pond 
historical sediment samples and current surface water and sediment samples.  The analytical 
data indicate there are no historical or current complete migration pathways between the OCSS 
and North Pond. 
Table 6 presents a comparison of the list of detected parameters, the frequency of detection, 
and the range of detected concentrations of OCSS chemicals of interest for sediment samples 
from the lower South Ditch, East Ditch, and the North Pond (historical and current-day 
samples). Also attached is a complete summary of historical sediment data for the South Ditch 
and East Ditch (from the 1997 Comprehensive Site Investigation Report) (Attachment D).   
Table 7 presents a similar comparison for surface water.   
As shown in Table 6, many of the analytes that were detected in the lower South Ditch and East 
Ditch sediment samples are not detected or are not detected frequently in historic North Pond 
sediment samples (soil borings) or current North Pond sediment samples. For example, BEHP 
was detected in all 24 sediment samples in the South Ditch and all but one of the sediment 
samples in the East Ditch.  However BEHP was detected in only one of twelve historic sediment 
samples and three of seven current sediment samples in North Pond. In addition, the BEHP 
concentration detected in the one North Pond historic sediment sample was substantially lower 
than BEHP concentrations from the South Ditch and East Ditch.  BEHP was also released to 
North Pond from Ritter Trucking and low level BEHP detections cannot be attributed or 
considered as evidence of a former connection to the OCSS and North Pond. Also N-
nitrosodiphenylamine (NDPA), which has been detected frequently in both South Ditch and East 
Ditch sediment samples, was not detected in either North Pond current or historic sediment 
samples.  
As shown in Table 7, several other chemicals of interest (NDMA, NDPA, TM1P, and TM2P) 
which have been detected in South Ditch and East Ditch surface water samples were not 
detected in North Pond surface water. Other parameters detected in North Pond surface water 
are either naturally occurring (metals) or common anthropogenic compounds (e.g, PAHs). 
A well-documented release of BEHP and other chemicals occurred in the immediate vicinity of 
North Pond at the former Ritter Trucking facility and affected a surface water drainage feature 
that flows into North Pond.  Therefore, the presence of BEHP, PAHs, and metals/inorganics in 
sediment samples from North Pond, by itself, is not sufficient to conclude that a connection 
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between South Ditch and North Pond existed, especially if the concentrations detected in North 
Pond are low.   
In addition to the existing chemistry data, a remote-controlled camera investigation of a culvert 
located between the Whitney Barrel property and North Pond did not confirm a current surface 
water connection between the East Ditch and North Pond. In addition, results of groundwater 
sampling in the immediate vicinity of North Pond do not support the presence of a current 
groundwater pathway between the OCSS and North Pond. 
CONCEPTUAL SITE MODEL 

The major components of the North Pond conceptual site model (CSM) are summarized below 
to provide context in interpreting North Pond data.  Historic sediments from North Pond are 
discussed separately from current surface water and sediment. Based on the Superseding 
Order of Conditions issued by the Massachusetts Department of Environmental Quality in 1984,  
it appears that: 1) the historic sediments from the pond were excavated in the 1980s, 2) the 
pond was almost completely re-worked during the construction of Presidential Way and the 
development of additional commercial/industrial buildings on fill placed into the pond 
(approximately 73% of the pond has been filled), and 3) physical modifications to the pond to 
enhance its flood storage capacity. 
Potential Contaminant Sources 

There are several potential and documented sources of impacts to North Pond including storm 
water flow from the general industrial area around North Pond and operations at businesses 
with known environmental releases (Ritter Trucking and Whitney Barrel).  The USEPA Final Site 
Inspection Prioritization Report (FSIPR) for Ritter Trucking was completed in 1998. This report 
identifies numerous inputs to North Pond including roof drains from a property located at 2 
Industrial Way, storm sewers located along Woburn Street, and run off from the Ritter Trucking 
Property that included soil stockpiles from two known spills.  Stockpiled soils were contaminated 
with VOCs (acetone, BTEX compounds, 1,2-dichloroethane), SVOCs (BEHP, pyrene, 
anthracene, naphthalene), and metals (arsenic, cadmium, lead and mercury).  Spill number 1 
was a phthalate ester from a tanker truck which flowed over the ground surface and down an 
embankment onto the southern industrial property adjoining Ritter Trucking.  Spill number 2 was 
fuel related.  The FSIPR also identified floor drains impacted with chlorinated VOCs and fuel 
compounds.  Groundwater was also documented as having been impacted by chlorinated 
VOCs and fuel compounds.    
This assessment evaluates the analytical data for North Pond to identify impacts and to 
evaluate the sources of any impacts. 
Migration Pathways 

There is no known (past or present) migration pathway of constituents from the OCSS to North 
Pond.  Migration pathways from sources close to North Pond include groundwater, a direct 
surface water pathway from industrial properties to the north, including Ritter Trucking, and 
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general industrial run off from Woburn Street and Presidential Way that is directed to a storm 
sewer system that discharges directly to North Pond and overland flow (run-off) to North Pond 
from adjacent non-OCSS commercial and industrial properties.  The migration pathways from 
the OCSS that Olin was requested to consider include potential for an historical surface water 
pathway that would have had to been present prior to 1972 before the facility was connected to 
the MDC sewer system and ceased discharging process water on-Site, a current surface water 
pathway, and a current groundwater pathway.  As stated above, none of these potential 
pathways have been verified and the existing chemistry data supports this finding.  
Evaluation of Potential OCSS Pre 1972 Surface Water Migration Pathways 

During the period of facility operation from 1953 until approximately 1972, liquid waste disposal 
practices resulted in discharge to the on-Property ditch system including South Ditch from 
overflow of various structures receiving liquid wastes.  The majority of these impacts on-
Property have been remediated, greatly reducing the potential for migration of contaminated 
sediment off-site.  Impacted groundwater discharges to South Ditch surface water.  South Ditch 
surface water then flows into the East Ditch and then flows southward from East Ditch to the 
New Boston Drainage Way.   
We have no conclusive evidence that surface flow has ever differed from the conceptual 
description offered above.  USEPA has provided an aerial photo from 1955 that they believe 
indicates otherwise.  However, the referenced photo does not conclusively indicate actual flow 
of surface water under the MBTA rail line to the North Pond nor does it conclusively indicate that 
surface water ever flowed from the OCSS to the North Pond. We have attempted to locate a 
culvert under the MBTA rail line to help assess USEPA’s statements, but no culvert has been 
found.  Therefore, we are left to conclude what all evidence points to today – North Pond was/is 
not impacted by flow of surface water from the OCSS.   
Evaluation of Potential OCSS Post 1972 Surface Water Migration Pathways 
There is no evidence of a current connection between the South Ditch or East Ditch and the 
North Pond.  Data from USEPA in their 1980 Preliminary Site Assessment Report for Whitney 
Barrel and Son’s further suggests that flow from an identified culvert in East Ditch was from 
Whitney Barrel to East Ditch, not toward North Pond.  Visual inspections conducted on several 
occasions have not identified any culvert or opening beneath the rail line that separates the East 
Ditch and the Whitney Barrel property at 888 Woburn Street. The October 2010, culvert 
investigation on Woburn Street concluded that there does not appear to be a current surface 
water hydraulic connection between the South Ditch, East Ditch, the “culvert outlet,” and North 
Pond. 
Groundwater Migration Pathways 

Groundwater pathways to surface water include shallow groundwater from the areas with higher 
topographic relief than North Pond which include areas to the north and east.  Groundwater 
data from recent OU3 investigations included sampling results for monitoring well GW-74S that 
is located immediately adjacent to North Pond on the north side.  Recent groundwater analytical 
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results for chemicals of interest (TMPs, BEHP, NDMA, NDPhA, chromium, sulfate and 
ammonia) are provided in a series of figures for wells located between South Ditch and North 
Pond in Attachment E.  This includes shallow and deep overburden groundwater data for GW-
50S, GW-50D, GW-74S, GW-74D, GW-80S, GW-80D and GW-403D (shallow groundwater) 
and bedrock groundwater data for GW-80BR.  As indicated in these figures, the wells are 
aligned along an approximate straight line, from South Ditch toward North Pond.  Therefore 
groundwater elevation data is not spatially distributed in a way that would allow determining 
whether groundwater flow is directly to North Pond or slightly to the south as might be expected 
due to the elevated topography to the north and north east of North Pond.  The discussion of 
groundwater migration pathways therefore relies mainly on the groundwater chemical data.       
BEHP was only detected once in two of the eight wells referenced above.  BEHP was detected 
once at a concentration of 0.61J µg/L at well GW-80S and once at a low estimated 
concentration of 0.5J µg/L at well GW-74D.  Well GW-80S is adjacent to Whitney Barrel.  Of 
note, BEHP was not detected in any of the other shallow or deep overburden wells which 
indicates that BEHP did not migrate from the OCSS to the location of well GW-80S.  This 
pattern of BEHP detection is more consistent with either known releases from Ritter Trucking or 
potential releases from the Whitney Barrel facility (especially given the nature of the Whitney 
Barrel business).   
TM-2-P was not detected in shallow, deep or bedrock groundwater in the wells discussed.  TM-
1-P was only detected (1.2 µg/L) in GW-50D, indicating there is no groundwater pathway for 
TMPs from the OCSS to North Pond.   
Sulfate was not detected in shallow groundwater at GW-50S, GW-403, or GW-74S but was 
detected at low estimated concentrations at GW-80S.  Sulfate was detected at a higher 
concentration (1,100 and 1,800 mg/L) at GW-50D but relatively low concentrations (3.4 and 14 
mg/L) at GW-80D and slightly higher concentrations at GW-74D (18 and 22 mg/L). Sulfate was 
not detected at GW-80BR.  Sulfate is ubiquitous in the environment.   
Ammonia was detected at higher concentrations in deeper groundwater at GW-50D compared 
to GW-50S.  Ammonia was detected in shallow groundwater at GW-80S at similar low 
concentrations.  Ammonia was detected at low concentrations in bedrock groundwater.  
Ammonia was not detected at GW-74S or GW-74D.  Ammonia is ubiquitous in the environment.   
Chromium was not detected in either shallow or deep overburden groundwater at GW-50 S/D or 
GW-403.  Chromium was detected at GW-80S/D and GW-80BR with the higher concentrations 
occurring in shallow groundwater.  Chromium was not detected in GW-74S or GW-74D.  The 
detection of higher concentrations of chromium in shallow groundwater at GW-80S, (which is 
located immediately adjacent to a railroad spur and Whiney Barrel) is likely related to activities 
at one of these locations.   
NDPA was not detected in shallow, deep or bedrock groundwater for the wells discussed.  
NDMA was detected in groundwater at all wells except GW-403, GW-74S and GW-74S.  
Concentrations of NDMA are highest in deeper groundwater with the highest concentrations 
upgradient at GW-50D. 
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Overall the patterns of groundwater concentrations of COIs, in particular TMPs, BEHP and 
chromium (which are present in North Pond sediment) do not indicate a groundwater pathway 
from the OCSS to North Pond.  With the exception of BEHP which has other documented 
sources, the only COI detected at GW-74S and GW-74D was sulfate, which also has other 
sources in the environment.    
SUMMARY OF RESULTS 

Comparison of chemical data collected from South Ditch and East Ditch and the North Pond do 
not support either an historical or current connection between OCSS and North Pond.  This is 
also supported by the CSM which indicates no conclusive evidence of a historical connection 
from the South Ditch or East Ditch to North Pond.  Additionally, there is no current connection 
from the South Ditch or East Ditch to North Pond. Therefore, there is no indication of an impact 
to North Pond from the OCSS.   
Two different soil boring programs have been conducted in the area of historic North Pond in an 
attempt to located historic sediments. The organic layer from soil borings, presumed to 
represent historical sediment, has been sampled and analytical results of soil sampling indicate 
there is no impact from the OCSS to these subsurface organic soils.   
Current surface water and sediments from North Pond have also been sampled and analyzed. 
As indicated in the CSM the potential for a current migration pathway between the OCSS and 
current North Pond surface water and sediments via groundwater discharge to the pond was 
considered. However, the analytical data for groundwater samples collected immediately 
adjacent to North Pond indicate that for OCSS chemicals of interest, there is no current 
complete migration pathway between groundwater and the surface water or sediment of North 
Pond.   
CONCLUSIONS AND RECOMMENDATIONS 

The chemical data collected for North Pond indicate no impact to North Pond attributable to the 
OCSS.  There is no conclusive evidence of a physical historic surface water connection and 
there is no current surface water connection between the South Ditch or East Ditch and North 
Pond.  The data indicate historical North Pond sediment (accessed in soil borings) and current 
surface water and sediment in North Pond are not impacted by the OCSS.  Based on these data 
and lack of a current connection through surface water or groundwater, no further investigation 
or evaluation of the North Pond area is warranted.  In fact, the very limited impacts at North 
Pond are most likely associated with older documented releases from adjacent industrial 
properties and anthropogenic sources including run-off from roadways, paved surfaces, and 
adjacent facilities.  Given the relatively recent age of sediment in North Pond, any impacts to 
those sediments cannot be attributed to historical disposal practices at the OCSS. 
The investigation was completed in accordance with the USEPA-approved work plan and the 
Statement of Work.  The results do not indicate the presence of impacts associated with the 
OCSS.  Based on this conclusion, we recommend that this memorandum be provided as 
Attachment D in the OU1/OU2 RI report and the results summarized.  Although the results 
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support that the North Pond is clearly not part of the OCSS, Olin has agreed to conduct 
quantitative risk assessments which are included in the RI Report. The risk assessments 
concluded that risk to populations and communities of ecological receptors exposed to North 
Pond surface water and sediment are unlikely and potential cancer and noncancer risks to 
trespassers for exposures to surface water and sediment of North Pond are below the CERCLA 
acceptable cancer risk range and the hazard index threshold of 1, respectively.  The specifics of 
the human health and ecological risk assessments for North Pond are included in Appendices M 
and N of the RI Report. 
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Table 1
Summary of Detected Parameters - 2003-2004 North Pond Soil Borings

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 03-04Soil-Detects Page 1 of 2

Parameter
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples 
(1)

NPSB1
NPSB1-Fill1
11/20/2003

0-2 ft

NPSB1
NPSB1-
SED1

11/20/2003
6-7.5 ft

NPSB1
NPSB1-
SOIL1

11/20/2003
9-11 ft

NPSB2
NPSB2-Fill1
11/20/2003

2-3 ft

NPSB3
NPSB3-Fill1
11/20/2003

2-4 ft
Volatile Organics (mg/kg)
Toluene 1 / 7 0.0017 : 0.11 0.0042 - 0.0042 0.0094 0.003 U 0.003 U
Semivolatile Organics (mg/kg)
Bis(2-Ethylhexyl)phthalate 1 / 5 0.4 : 2.4 0.73 - 0.73 0.84 2.2 U
Pesticides (mg/kg)
4,4'-DDT 2 / 5 0.011 : 0.013 0.027 - 0.047 0.018 0.013 U
Metals (mg/kg)
Arsenic 8 / 8 1.22 - 60 11.7 60 4.72 7.97 3.29
Chromium 8 / 8 15.5 - 53.8 33 18.8 17.5 50.6 53.8
Chromium, Trivalent 5 / 5 15.5 - 53.8 31 18.8 17.6 50.6 53.8
Lead 8 / 8 2.76 - 18.4 9.5 5.82 5.18 18.4 6.24
Mercury 1 / 8 0.049 : 0.13 0.052 - 0.052 0.040 0.049 U 0.06 U 0.052 0.05 U
Thallium 2 / 8 0.628 : 1.7 0.944 - 3.48 0.99 1.19 U 0.696 U 0.944 3.48
Inorganics (mg/kg)
Chloride 7 / 7 6.4 - 70.8 30 70.8 15.2
Nitrogen, as Ammonia 7 / 7 4.5 - 55.8 27 55.8 4.5
Percent Solids (%) 10 / 10 69.5 - 92.8 84 92.8 76.2 80.9 88.2 92
pH (pH units) 4 / 4 6.5 - 7.37 6.7 6.5 6.57
Sulfate 7 / 7 5.6 - 96 30 15.5 25.5

1 - Average uses half the reporting 
limit for non-detects.

mg/kg - milligrams per kilogram
U - Not detected, 

value is reporting limit
J - Estimated



Table 1
Summary of Detected Parameters - 2003-2004 North Pond Soil Borings

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 03-04Soil-Detects Page 2 of 2

Parameter
Volatile Organics (mg/kg)
Toluene
Semivolatile Organics (mg/kg)
Bis(2-Ethylhexyl)phthalate
Pesticides (mg/kg)
4,4'-DDT
Metals (mg/kg)
Arsenic
Chromium
Chromium, Trivalent
Lead
Mercury
Thallium
Inorganics (mg/kg)
Chloride
Nitrogen, as Ammonia
Percent Solids (%)
pH (pH units)
Sulfate

1 - Average uses half the reporting 
limit for non-detects.

mg/kg - milligrams per kilogram
U - Not detected, 

value is reporting limit
J - Estimated

NPSB3
NPSB3-
SED1

11/20/2003
9.4-10.4 ft

NPSB3
NPSB3-
SOIL1

11/20/2003
10.4-12 ft

NPSB4
NPSB4-Fill
9/8/2004

0-2 ft

NPSB4
NPSB4-Sed

9/8/2004
5-7 ft

NPSB4
NPSB4-Soil

9/8/2004
10-11.5 ft

0.003 U 0.003 U 0.0042 0.0017 U 0.11 U

0.4 U 0.73 J 2.4 U 1.9 U

0.012 U 0.011 U 0.047 0.027

1.22 5.1 7.5 3.7
15.5 50 32 29
15.5
2.76 12 17 8.2

0.052 U 0.1 U 0.13 U 0.1 U
0.628 U 1.5 U 1.7 U 1.2 U

39.1 60.8 6.4 6.4 8.1
13 5.9 43 43 21

83.2 82.8 84.3 69.5 86.2
7.37 6.53
6.3 5.6 12 96 50

Prepared/Date: BJR 9/13/13
Checked/Date: KJC 10/15/13



Table 2
Summary of Detected Parameters - 2003 North Pond Sediment Data

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 2003Sediment-Detects Page 1 of 1

Parameter
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Range of 
Detected 

Concentrations

Average 
of All 

Samples 
(1)

NPSED1
NPSED1-SED1

11/20/2003
0-1 ft

NPSED1
NPSED1-SED1 DUP

11/20/2003
0-1 ft

Volatile Organics (mg/kg)
Acetone 2 / 2 0.96 - 1.6 1.3 0.96 N 1.6 N
Semivolatile Organics (mg/kg)
Bis(2-Ethylhexyl)phthalate 2 / 2 4.2 - 5.2 4.7 5.2 4.2
Fluoranthene 2 / 2 1.9 - 2.9 2.4 2.9 J 1.9 J
Pyrene 2 / 2 2.5 - 3.3 2.9 3.3 J 2.5 J
Metals (mg/kg)
Antimony 2 / 2 2.68 - 2.81 2.7 2.81 J 2.68 J
Arsenic 2 / 2 13.4 - 14.7 14.1 14.7 13.4
Chromium 2 / 2 1320 - 1580 1450 1320 1580
Chromium, Hexavalent 2 / 2 57.8 - 127 92 57.8 J 127 J
Chromium, Trivalent 2 / 2 1260 - 1450 1355 1260 J 1450 J
Lead 2 / 2 91.6 - 97.1 94 97.1 91.6
Mercury 2 / 2 0.282 - 0.369 0.33 0.369 0.282
Thallium 1 / 2 1.14 : 1.14 1.56 - 1.56 1.1 1.56 J 1.14 UJ
Inorganics (mg/kg)
Chloride 2 / 2 182 - 223 203 182 223
Nitrogen, as Ammonia 2 / 2 233 - 245 239 245 233
Percent Solids (%) 2 / 2 42.2 - 44.4 43 42.2 44.4
pH (pH units) 2 / 2 6.13 - 6.26 6.2 6.26 6.13
Sulfate 2 / 2 33.8 - 35.3 35 35.3 33.8

1 - Average uses half the reporting limit for non-detects. Prepared/Date: BJR 9/13/13
mg/kg - milligrams per kilogram Checked/Date: KJC 10/15/13
U - Not detected, 

value is reporting limit
J - Estimated
N - Presumptively present



Table 3
Summary of Detected Parameters - 2013 North Pond Soil Data

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 2013Soil-Detects Page 1 of 4

Parameter
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average of 
All 

Samples 
(1)

SB-600
OC-SB-600-
6.0/8.0-XXX

3/6/2013
6-8 ft

SB-601
OC-SB-601-
6.0/8.0-XXX

3/6/2013
6-8 ft

SB-602
OC-SB-602-
7.0/9.0-XXX

3/7/2013
7-9 ft

SB-603
OC-SB-603-
7.0/9.0-XXX

3/7/2013
7-9 ft

Volatile Organics (mg/kg)
2-Butanone 4 / 7 0.023 : 0.028 0.027 - 0.11 0.039 0.061 J 0.039 J 0.11 0.028 U
Acetone 7 / 7 0.023 - 0.51 0.17 0.24 J 0.18 J 0.51 J 0.075 J
Benzene 1 / 7 0.0023 : 0.0072 0.0096 - 0.0096 0.0030 0.004 U 0.0035 U 0.0072 U 0.0028 UJ
Carbon disulfide 1 / 7 0.0023 : 0.0072 0.0038 - 0.0038 0.0021 0.004 U 0.0035 U 0.0072 U 0.0028 UJ
Ethyl benzene 1 / 7 0.0023 : 0.0072 0.0011 - 0.0011 0.0017 0.004 U 0.0035 U 0.0072 U 0.0028 UJ
Methyl Tertbutyl Ether 1 / 7 0.0023 : 0.0072 0.0013 - 0.0013 0.0017 0.0013 J 0.0035 U 0.0072 U 0.0028 UJ
Toluene 1 / 7 0.0023 : 0.0072 0.0071 - 0.0071 0.0026 0.004 U 0.0035 U 0.0072 U 0.0028 UJ
Xylenes (m&p) 1 / 7 0.0046 : 0.014 0.0014 - 0.0014 0.0033 0.0079 U 0.007 U 0.014 U 0.0056 UJ
Semivolatile Organics (mg/kg)
Benzo(a)pyrene 1 / 7 0.043 : 0.86 0.23 - 0.23 0.27 0.23 J 0.42 U 0.64 U 0.043 U
Benzoic Acid 2 / 7 2.3 : 4.3 0.14 - 1 1.3 2.4 UJ 1 J 3.2 UJ 0.14 J
Fluoranthene 1 / 7 0.043 : 0.86 0.45 - 0.45 0.27 0.48 U 0.42 U 0.64 U 0.043 U
Pentachlorophenol 2 / 7 0.45 : 0.86 0.017 - 0.15 0.26 0.48 U 0.15 J 0.64 U 0.017 J
Phenanthrene 1 / 7 0.043 : 0.86 0.28 - 0.28 0.25 0.48 U 0.42 U 0.64 U 0.043 UJ
Pyrene 1 / 7 0.043 : 0.86 0.4 - 0.4 0.26 0.48 U 0.42 U 0.64 U 0.043 UJ
Metals (mg/kg)
Aluminum 7 / 7 3400 - 11000 6900 5700 J 11000 J 11000 J 5700 J
Arsenic 7 / 7 0.86 - 9.6 3.9 3.1 9.6 3.1 0.86 J
Barium 7 / 7 7.5 - 65 31 31 61 65 7.5
Beryllium 6 / 7 0.23 : 0.23 0.046 - 2.1 0.55 0.9 0.24 2.1 0.13 J
Cadmium 6 / 7 0.24 : 0.24 0.051 - 0.26 0.13 0.15 J 0.26 0.17 J 0.24 U
Calcium 7 / 7 530 - 5800 2433 2700 4000 5800 530
Chromium 7 / 7 6.4 - 80 32 20 37 65 6.4
Chromium, Hexavalent 4 / 7 0.25 : 0.39 0.3 - 1.2 0.44 0.3 J 0.25 UJ 0.39 UJ 0.26 UJ
Cobalt 7 / 7 0.72 - 9.2 3.1 2.2 9.2 1.8 0.72
Copper 7 / 7 1.8 - 28 8.5 3.9 28 4.7 1.8
Iron 7 / 7 2100 - 14000 5857 3000 J 14000 J 3800 J 2100 J
Lead 7 / 7 2.1 - 16 7.9 12 16 11 2.1
Magnesium 7 / 7 660 - 4800 1803 660 4800 1400 760
Manganese 7 / 7 28 - 320 131 130 J 320 J 180 J 28 J
Mercury 4 / 7 0.12 : 0.13 0.014 - 0.1 0.058 0.041 J 0.059 J 0.1 J 0.014 J
Nickel 7 / 7 2.6 - 12 6.4 2.6 12 7.6 3.3
Potassium 7 / 7 300 - 2000 813 340 2000 540 300
Selenium 6 / 7 0.7 : 0.7 0.63 - 3.7 1.2 1.3 0.87 3.7 0.63
Sodium 6 / 7 210 : 210 140 - 370 222 180 J 330 370 140 J
Tin 7 / 7 0.59 - 2.8 1.3 1.5 J 2.8 1.4 J 0.59 J
Vanadium 7 / 7 4.7 - 33 11.8 5.4 33 7.6 4.7
Zinc 7 / 7 4.7 - 43 16.8 6.8 43 13 4.7



Table 3
Summary of Detected Parameters - 2013 North Pond Soil Data

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 2013Soil-Detects Page 2 of 4

Parameter
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average of 
All 

Samples 
(1)

SB-600
OC-SB-600-
6.0/8.0-XXX

3/6/2013
6-8 ft

SB-601
OC-SB-601-
6.0/8.0-XXX

3/6/2013
6-8 ft

SB-602
OC-SB-602-
7.0/9.0-XXX

3/7/2013
7-9 ft

SB-603
OC-SB-603-
7.0/9.0-XXX

3/7/2013
7-9 ft

Inorganics (mg/kg)
CARBON 7 / 7 56 - 610 218 66 J 56 J 91 J 610 J
Chloride 7 / 7 40 - 990 208 120 990 150 50
Nitrate as N 7 / 7 0.56 - 3 1.3 2.2 0.56 J 3 1.1 J
Nitrogen, as Ammonia 6 / 7 4.9 : 4.9 4.2 - 47 14.9 20 16 47 4.2
Percent Moisture (%) 7 / 7 22 - 49 28 30 22 49 23
Percent Solids (%) 7 / 7 51 - 78 72 70 78 51 77
pH (pH units) 7 / 7 5.91 - 7.18 6.6 5.91 6.08 6.7 5.94
Sulfate 6 / 7 28 : 28 22 - 200 88 120 200 180 28 U

1 - Average uses half the reporting 
limit for non-detects.

mg/kg - milligrams per kilogram
U - Not detected, 

value is reporting limit
J - Estimated



Table 3
Summary of Detected Parameters - 2013 North Pond Soil Data

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 2013Soil-Detects Page 3 of 4

Parameter
Volatile Organics (mg/kg)
2-Butanone
Acetone
Benzene
Carbon disulfide
Ethyl benzene
Methyl Tertbutyl Ether
Toluene
Xylenes (m&p)
Semivolatile Organics (mg/kg)
Benzo(a)pyrene
Benzoic Acid
Fluoranthene
Pentachlorophenol
Phenanthrene
Pyrene
Metals (mg/kg)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chromium, Hexavalent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Tin
Vanadium
Zinc

SB-604
DUP-5

3/7/2013
9-11 ft

SB-604
OC-SB-604-
9.0/11-XXX

3/7/2013
9-11 ft

SB-605
OC-SB-605-
7.0/9.0-XXX

3/8/2013
7-9 ft

0.024 U 0.023 U 0.027 J
0.025 J 0.023 J 0.16 J

0.0024 U 0.0023 U 0.0096
0.0024 U 0.0023 U 0.0038
0.0024 U 0.0023 U 0.0011 J
0.0024 U 0.0023 U 0.0028 U
0.0024 U 0.0023 U 0.0071
0.0048 U 0.0046 U 0.0014 J

0.86 U 0.86 U 0.45 U
4.3 UJ 4.3 UJ 2.3 UJ
0.86 U 0.45 J 0.45 U
0.86 U 0.86 U 0.45 U
0.86 U 0.28 J 0.45 U
0.86 U 0.4 J 0.45 U

3400 J 3900 J 7600 J
1.5 1.9 7.5
14 15 21

0.23 U 0.046 J 0.31
0.053 J 0.051 J 0.11 J
1000 1300 1700

8 8.9 80
0.7 J 0.41 J 1.2 J
1.8 2.1 4
4.7 6.6 10

4200 J 4700 J 9200 J
2.7 4.2 7.6

1400 1400 2200
62 J 57 J 140 J

0.13 U 0.12 U 0.13 U
4.4 5.2 10
790 720 1000
0.74 0.7 U 0.77
190 240 210 U

0.64 J 0.88 J 1.5 J
7.7 9.3 15
11 12 27



Table 3
Summary of Detected Parameters - 2013 North Pond Soil Data

Olin Chemical Superfund Site
Wilmington, Massachusetts
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Parameter
Inorganics (mg/kg)
CARBON
Chloride
Nitrate as N
Nitrogen, as Ammonia
Percent Moisture (%)
Percent Solids (%)
pH (pH units)
Sulfate

1 - Average uses half the reporting 
limit for non-detects.

mg/kg - milligrams per kilogram
U - Not detected, 

value is reporting limit
J - Estimated

SB-604
DUP-5

3/7/2013
9-11 ft

SB-604
OC-SB-604-
9.0/11-XXX

3/7/2013
9-11 ft

SB-605
OC-SB-605-
7.0/9.0-XXX

3/8/2013
7-9 ft

250 J 330 J 120 J
40 59 46

0.8 J 0.6 J 0.66 J
6.2 4.9 U 8.2
24 22 26
76 78 74

7.18 7.17 6.92
22 J 23 J 55

Prepared/Date: BJR 9/13/13
Checked/Date: KJC 10/15/13



Table 4
Summary of Detected Parameters - 2013 North Pond Surface Water Data

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 2013Surface Water Detects Page 1 of 1

Parameter
Frequency of 

Detection
Range of Reporting Limits 

for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples 
(1)

SW/SD-600
OC-DUP
6/20/2013

SW/SD-600
OC-SW-600-

XXX
6/20/2013

SW/SD-601
OC-SW-601-

XXX
6/20/2013

SW/SD-602
OC-SW-602-

XXX
6/20/2013

SW/SD-603
OC-SW-603-

XXX
6/20/2013

Volatile Organics (mg/L)
Acetone 2 / 5 0.05 : 0.05 0.0035 - 0.004 0.017 0.05 U 0.05 U 0.05 U 0.0035 J 0.004 J
Semivolatile Organics (mg/L)
Acenaphthene 3 / 5 0.00095 : 0.00096 0.000038 - 0.00005 0.00022 0.00095 U 0.00096 U 0.00005 J 0.000038 J 0.000047 J
Anthracene 1 / 5 0.00095 : 0.00096 0.000036 - 0.000036 0.00039 0.00095 U 0.00096 U 0.00095 U 0.00095 U 0.000036 J
Benzo(a)anthracene 2 / 5 0.00028 : 0.00029 0.000076 - 0.00012 0.00012 0.00028 U 0.00029 U 0.00028 U 0.000076 J 0.00012 J
Benzo(a)pyrene 2 / 5 0.00019 : 0.00019 0.00013 - 0.00017 0.00012 0.00019 U 0.00019 U 0.00019 U 0.00013 J 0.00017 J
Benzo(b)fluoranthene 2 / 5 0.00028 : 0.00029 0.00021 - 0.00027 0.00018 0.00028 U 0.00029 U 0.00028 U 0.00021 J 0.00027 J
Benzo(k)fluoranthene 2 / 5 0.00028 : 0.00029 0.000076 - 0.00015 0.00013 0.00028 U 0.00029 U 0.00028 U 0.000076 J 0.00015 J
Bis(2-Ethylhexyl)phthalate 4 / 5 0.0019 : 0.0019 0.00041 - 0.0026 0.0010 0.00041 J 0.0019 UJ 0.00046 J 0.0026 0.00063 J
Butylbenzylphthalate 1 / 5 0.0047 : 0.0052 0.00072 - 0.00072 0.0021 0.0047 U 0.0048 U 0.0047 U 0.00072 J 0.0052 U
Caprolactam 1 / 5 0.0047 : 0.0052 0.00033 - 0.00033 0.0020 0.0047 UJ 0.0048 UJ 0.0047 UJ 0.00033 J 0.0052 UJ
Chrysene 2 / 5 0.00095 : 0.00096 0.0002 - 0.00029 0.00038 0.00095 U 0.00096 U 0.00095 U 0.0002 J 0.00029 J
Diethylphthalate 2 / 5 0.0047 : 0.0052 0.000097 - 0.00013 0.0015 0.0047 U 0.0048 U 0.00013 J 0.000097 J 0.0052 U
Di-n-butylphthalate 3 / 5 0.0047 : 0.0048 0.00036 - 0.00046 0.0012 0.00046 J 0.0048 U 0.0047 U 0.00036 J 0.00043 J
Di-n-octylphthalate 1 / 5 0.0047 : 0.0052 0.0023 - 0.0023 0.0024 0.0047 UJ 0.0048 UJ 0.0047 UJ 0.0023 J 0.0052 UJ
Fluoranthene 2 / 5 0.00095 : 0.00096 0.00051 - 0.00063 0.00051 0.00095 U 0.00096 U 0.00095 U 0.00051 J 0.00063 J
Fluorene 1 / 5 0.00095 : 0.00096 0.000079 - 0.000079 0.00040 0.00095 U 0.00096 U 0.00095 U 0.00095 U 0.000079 J
Pyrene 3 / 5 0.0047 : 0.0048 0.000094 - 0.00039 0.0011 0.0047 U 0.0048 U 0.000094 J 0.00039 J 0.00037 J
Metals, Total (mg/L)
Aluminum 3 / 5 0.2 : 0.2 0.11 - 0.22 0.14 0.2 U 0.2 U 0.11 J 0.22 0.18 J
Barium 5 / 5 0.026 - 0.041 0.035 0.041 0.041 0.027 0.026 0.041
Calcium 5 / 5 23 - 57 40 56 57 23 23 40
Chromium 4 / 5 0.005 : 0.005 0.001 - 0.0043 0.0025 0.005 U 0.001 J 0.0023 J 0.0024 J 0.0043 J
Copper 5 / 5 0.0018 - 0.0039 0.0027 0.002 0.0018 0.0035 0.0039 0.0023
Iron 5 / 5 0.54 - 2.9 1.6 0.6 0.54 1.9 2.1 2.9
Lead 5 / 5 0.00019 - 0.0013 0.00079 0.00025 J 0.00019 J 0.0011 0.0013 0.0011
Magnesium 5 / 5 3 - 7.9 5.4 7.9 7.9 3 3.1 5.2
Manganese 5 / 5 0.32 - 0.49 0.39 0.41 0.41 0.34 0.32 0.49
Nickel 3 / 5 0.01 : 0.01 0.0014 - 0.0025 0.0031 0.01 U 0.01 U 0.0014 J 0.0025 J 0.0015 J
Potassium 5 / 5 2 - 5 3.5 5 5 2.1 2 3.6
Silver 1 / 5 0.001 : 0.001 0.000022 - 0.000022 0.00040 0.001 U 0.001 U 0.000022 J 0.001 U 0.001 U
Sodium 5 / 5 74 - 180 124 180 180 74 78 110
Zinc 5 / 5 0.01 - 0.021 0.016 0.01 J 0.011 J 0.021 J 0.021 J 0.016 J
Inorganics (mg/L)
Bromide 3 / 5 0.2 : 0.2 0.27 - 0.68 0.35 0.68 0.62 0.2 U 0.2 U 0.27
Chloride 5 / 5 120 - 330 216 330 310 120 120 200
Nitrate as N 4 / 5 0.05 : 0.05 0.082 - 0.24 0.13 0.23 0.24 0.085 0.082 0.05 U
Nitrogen, as Ammonia 4 / 5 0.02 : 0.02 0.093 - 0.11 0.082 0.11 0.093 0.097 0.1 0.02 U
Sulfate 5 / 5 4.2 - 15 9.7 15 15 4.3 4.2 10
Total Suspended Solids 1 / 5 4 : 4 6 - 6 2.8 4 U 4 U 4 U 4 U 6
Total Dissolved Solids 5 / 5 320 - 900 602 900 890 340 320 560

1 - Average uses half the reporting limit for non-detects. Prepared/Date: BJR 9/13/13
mg/L - milligrams per liter Checked/Date: KJC 10/15/13
U - Not detected, 

value is reporting limit
J - Estimated



Table 5
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Parameter
Frequency of 

Detection

Range of Reporting 
Limits for Non 

Detects
Range of Detected 

Concentrations

Average 
of All 

Samples 
(1)

SW/SD-600
OC-DUP
6/20/2013

0-0.5 ft

SW/SD-600
OC-SD-600-
0.0/0.5-XXX
6/20/2013

0-0.5 ft

SW/SD-601
OC-SD-601-
0.0/0.5-XXX
6/20/2013

0-0.5 ft

SW/SD-602
OC-SD-602-
0.0/0.5-XXX
6/20/2013

0-05 ft

SW/SD-603
OC-SD-603-
0.0/0.5-XXX
6/20/2013

0-0.5 ft
Volatile Organics (mg/kg)
2,4,4-Trimethyl-1-pentene 1 / 5 0.0057 : 0.011 0.002 - 0.002 0.0036 0.0057 UJ 0.0059 UJ 0.0095 U 0.011 U 0.002 J
2-Butanone 3 / 5 0.029 : 0.029 0.025 - 0.084 0.039 0.029 UJ 0.029 UJ 0.025 J 0.084 J 0.059 J
Acetone 3 / 5 0.29 : 0.29 0.12 - 0.33 0.20 0.29 U 0.29 U 0.12 J 0.33 J 0.24 J
Carbon disulfide 1 / 5 0.0029 : 0.006 0.0073 - 0.0073 0.0032 0.0029 UJ 0.0029 UJ 0.0073 0.0054 U 0.006 U
Semivolatile Organics (mg/kg)
Anthracene 1 / 5 0.29 : 1.1 0.19 - 0.19 0.32 0.41 U 0.19 J 0.97 U 1.1 U 0.29 U
Benzo(a)anthracene 3 / 5 0.29 : 0.97 0.51 - 0.81 0.50 0.51 0.81 0.97 U 0.54 J 0.29 U
Benzo(a)pyrene 4 / 5 0.29 : 0.29 0.29 - 0.84 0.49 0.56 0.84 0.29 J 0.62 J 0.29 U
Benzo(b)fluoranthene 4 / 5 0.29 : 0.29 0.55 - 1.2 0.76 0.78 1.2 0.55 J 1.1 0.29 U
Benzo(ghi)perylene 2 / 5 0.29 : 1.1 0.42 - 0.47 0.41 0.42 0.47 0.97 U 1.1 U 0.29 U
Benzo(k)fluoranthene 2 / 5 0.29 : 1.1 0.29 - 0.39 0.37 0.29 J 0.39 0.97 U 1.1 U 0.29 U
Bis(2-Ethylhexyl)phthalate 1 / 5 1 : 4.8 3.7 - 3.7 1.7 2.1 U 1 U 4.8 U 3.7 J 1.4 U
Carbazole 1 / 5 0.29 : 1.1 0.16 - 0.16 0.31 0.41 U 0.16 J 0.97 U 1.1 U 0.29 U
Chrysene 4 / 5 0.29 : 0.29 0.47 - 1.1 0.68 0.7 1 0.47 J 1.1 0.29 U
Fluoranthene 5 / 5 0.18 - 2.2 1.4 1.4 2.1 1.1 2.2 0.18 J
Fluorene 1 / 5 0.29 : 1.1 0.078 - 0.078 0.29 0.41 U 0.078 J 0.97 U 1.1 U 0.29 U
Indeno(1,2,3-cd)pyrene 2 / 5 0.29 : 1.1 0.31 - 0.4 0.38 0.31 J 0.4 0.97 U 1.1 U 0.29 U
Phenanthrene 4 / 5 0.97 : 0.97 0.09 - 1.1 0.57 0.51 J 1.1 J 0.97 U 0.65 J 0.09 J
Pyrene 5 / 5 0.18 - 2 1.3 1.5 2 0.96 J 2 0.18 J
Metals (mg/kg)
Aluminum 5 / 5 3100 - 8400 5860 3100 J 8400 J 6800 J 6600 J 4400 J
Arsenic 4 / 5 7.9 : 7.9 4.1 - 13 7.6 4.1 6 13 11 7.9 U
Barium 5 / 5 28 - 62 39 32 J 62 J 28 J 41 J 32 J
Beryllium 5 / 5 0.17 - 0.53 0.42 0.17 0.37 0.53 0.51 0.5
Cadmium 5 / 5 0.14 - 2.2 1.2 0.14 J 0.25 J 2.2 2.1 1.1
Calcium 5 / 5 890 - 4000 2518 890 J 2600 J 2400 J 2700 J 4000 J
Chromium 5 / 5 6.4 - 780 223 6.4 J 20 J 170 J 140 J 780 J
Chromium, Hexavalent 5 / 5 0.24 - 0.9 0.53 0.33 0.24 0.9 0.29 J 0.87
Cobalt 5 / 5 2.8 - 9 5.9 2.8 9 7.6 6 4.3
Copper 5 / 5 9.1 - 68 39 9.1 J 14 J 61 J 68 J 41 J
Iron 5 / 5 8700 - 23000 14140 8700 J 23000 J 16000 J 14000 J 9000 J
Lead 5 / 5 15 - 110 58 15 J 31 J 80 J 110 J 53 J
Magnesium 5 / 5 1100 - 5300 2600 1500 J 5300 J 2600 J 2500 J 1100 J
Manganese 5 / 5 120 - 1500 586 1000 1500 150 160 120
Mercury 4 / 5 0.12 : 0.12 0.013 - 0.17 0.095 0.013 J 0.12 U 0.11 J 0.12 J 0.17
Nickel 5 / 5 5.7 - 17 12.1 5.7 J 17 J 14 J 15 J 8.7 J
Potassium 5 / 5 360 - 2400 1072 630 J 2400 J 870 J 1100 J 360 J
Selenium 5 / 5 0.44 - 0.92 0.72 0.44 0.48 0.92 0.86 0.91
Silver 2 / 5 0.38 : 0.87 0.34 - 0.39 0.35 0.38 U 0.87 U 0.34 J 0.39 J 0.79 U
Sodium 5 / 5 90 - 240 170 90 J 140 240 230 150 J
Thallium 2 / 5 1.3 : 1.6 0.39 - 0.82 0.68 0.39 J 0.82 J 1.3 U 1.5 U 1.6 U
Tin 5 / 5 0.41 - 11 4.8 0.41 J 0.7 J 6.4 5.3 11
Vanadium 5 / 5 9.1 - 26 20 9.1 J 26 J 25 J 25 J 17 J
Zinc 5 / 5 65 - 360 243 65 J 110 J 360 J 360 J 320 J



Table 5
Summary of Detected Parameters - 2013 North Pond Sediment Data

Olin Chemical Superfund Site
Wilmington, Massachusetts

\\WFD-fs1\projects\old_Wakefield_Data\projects\OLIN\Wilmington\2013 Remedial Investigation Report\Internal Drafts\North Pond\
Summary of North Pond Data.xlsx, 2013Sediment-Detects Page 2 of 2

Parameter
Frequency of 

Detection

Range of Reporting 
Limits for Non 

Detects
Range of Detected 

Concentrations

Average 
of All 

Samples 
(1)

SW/SD-600
OC-DUP
6/20/2013

0-0.5 ft

SW/SD-600
OC-SD-600-
0.0/0.5-XXX
6/20/2013

0-0.5 ft

SW/SD-601
OC-SD-601-
0.0/0.5-XXX
6/20/2013

0-0.5 ft

SW/SD-602
OC-SD-602-
0.0/0.5-XXX
6/20/2013

0-05 ft

SW/SD-603
OC-SD-603-
0.0/0.5-XXX
6/20/2013

0-0.5 ft
Inorganics (mg/kg)
Chloride 5 / 5 51 - 320 158 51 60 320 260 99
Nitrate as N 2 / 5 1 : 1 1.2 - 2 0.94 2 1.2 1 U 1 U 1 U
Nitrogen, as Ammonia 5 / 5 3.1 - 23 10.5 4 J 3.1 J 3.2 J 19 23
Percent Moisture (%) 5 / 5 17 - 43 31 19 17 32 42 43
Percent Solids (%) 5 / 5 57 - 83 69 81 83 68 58 57
pH (pH units) 5 / 5 6.5 - 6.9 6.7 6.91 6.5 6.48 6.88 6.61
Sulfate 3 / 5 21 : 26 200 - 270 149 21 U 26 U 200 270 250
Total Organic Carbon 5 / 5 1700 - 80000 37060 1700 3600 49000 51000 80000

1 - Average uses half the reporting limit for non-detects. Prepared/Date: BJR 9/13/13
mg/kg - milligrams per kilogram Checked/Date: KJC 10/15/13
U - Not detected, 

value is reporting limit
J - Estimated



Table 6
Comparison of South Ditch and East Ditch Sediment to Historic and Current North Pond Sediment

Olin Chemical Superfund Site
Wilmington, Massachusetts

Lower South Ditch Sediment (1) East Ditch Sediment (2) Historic North Pond Sediment (Soil Borings) (3) Current North Pond Sediment (4)

Parameter
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average
of All 

Samples
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average
of All 

Samples
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average
of All 

Samples
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average
of All 

Samples
Volatile Organics (mg/kg)
2,4,4-Trimethyl-1-pentene 8 / 21 0.0075 : 0.71 0.0096 - 2.8 0.31 8 / 14 0.004 : 0.05 0.004 - 0.11 0.022 0 / 14 0.0017 : 0.11 NA 1 / 7 0.005 : 0.011 0.002 - 0.002 0.0033
2,4,4-Trimethyl-2-pentene 5 / 21 0.0075 : 0.71 0.0035 - 1 0.18 5 / 14 0.004 : 0.05 0.003 - 0.061 0.014 0 / 14 0.0017 : 0.11 NA 0 / 7 0.005 : 0.012 NA
Semivolatile Organics (mg/kg)
Bis(2-Ethylhexyl)phthalate 24 / 24 11 - 24827 3042 13 / 14 1.3 : 1.3 0.23 - 440 90 1 / 12 0.21 : 4.3 0.73 - 0.73 1.1 3 / 7 1 : 4.8 3.7 - 5.2 2.5
Butylbenzylphthalate 2 / 24 0.29 : 1100 0.13 - 0.57 117 2 / 14 0.2 : 2 0.066 - 0.38 0.33 0 / 12 0.043 : 2.4 NA 0 / 7 0.2 : 3.9 NA
Di-n-butylphthalate 3 / 24 0.29 : 1100 0.22 - 0.43 117 3 / 14 0.2 : 2 0.075 - 0.23 0.26 0 / 12 0.21 : 4.3 NA 0 / 7 1 : 5.6 NA
Di-n-octylphthalate 3 / 24 0.31 : 1100 0.15 - 0.85 117 6 / 14 0.2 : 2 0.054 - 1.4 0.34 0 / 12 0.043 : 2.4 NA 0 / 7 0.2 : 3.9 NA
N-Nitrosodiphenylamine 7 / 24 2.2 : 1100 0.065 - 4.3 117 9 / 14 0.28 : 2 0.06 - 1.5 0.39 0 / 12 0.0058 : 7.7 NA 0 / 7 0.2 : 3.9 NA
Phenol 2 / 24 0.29 : 1100 0.076 - 0.13 117 1 / 14 0.2 : 2 0.069 - 0.069 0.33 0 / 12 0.043 : 2.4 NA 0 / 7 0.2 : 3.9 NA
Metals (mg/kg)
Calcium 9 / 9 820 - 1900 1116 14 / 14 650 - 7900 1766 7 / 7 530 - 5800 2433 5 / 5 890 - 4000 2518
Chromium 24 / 24 140 - 10000 3068 14 / 14 7.8 - 920 161 15 / 15 6.4 - 80 32.8 7 / 7 6.4 - 1580 574
Sodium 6 / 9 280 : 510 95 - 220 158 11 / 14 130 : 394 36 - 340 143 6 / 7 210 : 210 140 - 370 222 5 / 5 90 - 240 170
Inorganics (mg/kg)
Chloride 6 / 6 53 - 140 108 3 / 11 40 : 40 71 - 690 93 14 / 14 6.4 - 990 119 7 / 7 51 - 320 171
Nitrogen, as Ammonia 9 / 9 54 - 290 160 12 / 14 8 : 8 12 - 238 71 13 / 14 4.9 : 4.9 4.2 - 55.8 20.7 7 / 7 3.1 - 245 76
Sulfate 6 / 6 340 - 830 550 10 / 11 160 : 160 110 - 3900 960 13 / 14 28 : 28 5.6 - 200 58.9 5 / 7 21 : 26 33.8 - 270 116

1. South Ditch sediment data collected from locations: BS030, BS031, BS032, ISCO2, SD-1, SDC-1 to SDC-8 and SW-6 between August 1992 and February 2011. Prepared/Date: BJR 10/9/13
2. East Ditch sediment data collected from locations: EDSD/SW2 (EDBS6), EDSD/SW3 (EDBS8), SW-1 to SW-5 between August 1992 to December 2010. Checked/Date: KJC 10/15/13
3. North Pond historic sediments (soil borings) shown in Tables 1 and 4. 
4. North Pond sediment data shown in Tables 3 and 5. 

Bold and shaded cells are the maximum concentration in the four data sets. 
mg/kg - milligrams per kilogram
NA - Not applicable
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Table 7
Comparison of South Ditch and East Ditch Surface Water to North Pond Surface Water

Olin Chemical Superfund Site
Wilmington, Massachusetts

South Ditch Surface Water (1) East Ditch Surface Water (2) North Pond Surface Water (3)

Parameter
Frequency of 

Detection
Range of Reporting Limits for 

Non Detects
Range of Detected 

Concentrations
Average of 
All Samples

Frequency of 
Detection

Range of Reporting Limits 
for Non Detects

Range of Detected 
Concentrations

Average of 
All Samples

Frequency of 
Detection

Range of Reporting Limits 
for Non Detects

Range of Detected 
Concentrations

Average of 
All Samples

Volatile Organics (mg/L)
2,4,4-Trimethyl-1-pentene 9 / 12 0.001 : 0.001 0.0014 - 0.01 0.0033 2 / 10 0.001 : 0.001 0.0039 - 0.0044 0.0012 0 / 5 0.001 : 0.001 NA
2,4,4-Trimethyl-2-pentene 5 / 12 0.001 : 0.001 0.00044 - 0.002 0.00069 1 / 10 0.001 : 0.001 0.00057 - 0.00057 0.00051 0 / 5 0.001 : 0.001 NA
Semivolatile Organics (mg/L)
Bis(2-Ethylhexyl)phthalate 2 / 11 0.0018 : 0.0089 0.0018 - 0.0061 0.0024 2 / 10 0.0018 : 0.0021 0.0012 - 0.0015 0.0010 4 / 5 0.0019 : 0.0019 0.00041 - 0.0026 0.0010
Butylbenzylphthalate 0 / 12 0.00096 : 0.005 NA 0 / 10 0.0045 : 0.0053 NA 1 / 5 0.0047 : 0.0052 0.00072 - 0.00072 0.0021
Diethylphthalate 0 / 12 0.00096 : 0.0051 NA 0 / 10 0.0045 : 0.0062 NA 2 / 5 0.0047 : 0.0052 0.000097 - 0.00013 0.0015
Di-n-butylphthalate 0 / 12 0.0045 : 0.005 NA 0 / 10 0.0045 : 0.0053 NA 3 / 5 0.0047 : 0.0048 0.00036 - 0.00046 0.0012
Di-n-octylphthalate 0 / 12 0.00096 : 0.005 NA 0 / 10 0.0045 : 0.0053 NA 1 / 5 0.0047 : 0.0052 0.0023 - 0.0023 0.0024
N-Nitrosodimethylamine 12 / 12 0.000023 - 0.0003 0.00012 4 / 10 0.0000019 : 0.00002 0.0000033 - 0.000012 0.0000045 0 / 5 0.0000019 : 0.0000021 NA
N-Nitrosodi-n-propylamine 2 / 12 0.0000019 : 0.000021 0.0000049 - 0.0000093 0.0000035 1 / 10 0.0000019 : 0.00002 0.0000033 - 0.0000033 0.0000021 0 / 5 0.0000019 : 0.0000021 NA
N-Nitrosodiphenylamine 2 / 12 0.00096 : 0.005 0.00047 - 0.00064 0.0017 0 / 10 0.0045 : 0.0053 NA 0 / 5 0.0047 : 0.0052 NA
Metals, Total (mg/L)
Calcium 12 / 12 23 - 81 53 10 / 10 11 - 46 34 5 / 5 23 - 57 39.8
Chromium 66 / 66 0.0096 - 2.4 0.39 10 / 18 0.005 : 0.005 0.00068 - 0.065 0.0062 4 / 5 0.005 : 0.005 0.001 - 0.0043 0.0025
Sodium 66 / 66 52 - 240 116 18 / 18 17 - 190 81 5 / 5 74 - 180 124
Inorganics (mg/L)
Chloride 66 / 66 64 - 300 148 18 / 18 26 - 360 166 5 / 5 120 - 330 216
Nitrogen, as Ammonia 66 / 66 14 - 140 55 15 / 18 0.1 : 0.1 0.11 - 10 3.1 4 / 5 0.02 : 0.02 0.093 - 0.11 0.082
Sulfate 66 / 66 68 - 990 339 18 / 18 14 - 99 38 5 / 5 4.2 - 15 9.7

1. South Ditch surface water data collected from locations: ISCO1, ISCO2, PZ-16RR, PZ-17RR, PZ-18R, SD-1, SD-17 between November 2010 and December 2012. Prepared/Date: BJR 10/9/13
2. East Ditch surface water data collected from locations:EDSD/SW0, EDSD/SW1 (EDBS5), EDSD/SW2 (EDBS6), EDSD/SW5 (EDBS11), EDSD/SW7, ISCO3 between December 2010 and November 2012. Checked/Date: KJC 10/15/13
3. North Pond surface water data shown in Table 2.

Bold and shaded cells are the maximum concentration in the three data sets.
mg/L - milligram per liter
NA - Not applicable
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Figure 1
North Pond Sample

Locations with Current Aerial Photo
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Photo 1:  Track-Mounted Camera 
 

 
 
Photo 2:  Still Shot in an Easterly Direction 
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Photo 3:  Still Shot in a Westerly Direction 
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Frequency of 

Detection Range of Non Detects

Range of Detected 

Concentrations

Average 

of All 

Samples

GW-10DR     

OC-GW-10D-

DUP     

2/29/2012

GW-10DR     

OC-GW-10DR-

XXX     

2/23/2011

GW-10DR     

OC-GW-10DR-

XXX     

5/18/2011

GW-10DR     

OC-GW-10D-

XXX     

2/29/2012

Volatile Organics (mg/L)

1,1-Dichloroethane 4 / 20 0.001 : 0.004 0.0006 - 0.0016 0.000773 0.004 U 0.004 U

1,1-Dichloroethene 2 / 20 0.001 : 0.004 0.00034 - 0.00048 0.000641 0.004 U 0.004 U

1,2,4-Trichlorobenzene 2 / 20 0.001 : 0.004 0.00029 - 0.0003 0.00063 0.004 U 0.004 U

1,2,4-Trimethylbenzene 2 / 20 0.001 : 0.004 0.00021 - 0.00035 0.000628 0.004 U 0.004 U

1,2-Dichloroethane 8 / 20 0.001 : 0.004 0.00051 - 0.0019 0.000884 0.004 U 0.004 U

1,3-Dichlorobenzene 3 / 20 0.001 : 0.004 0.00061 - 0.0024 0.000791 0.004 U 0.004 U

2,4,4-Trimethyl-1-pentene 13 / 20 0.001 : 0.001 0.0035 - 0.19 0.0531 0.07 0.13 J

2,4,4-Trimethyl-2-pentene 12 / 20 0.001 : 0.001 0.00065 - 0.11 0.015715 0.021 0.04 

Acetone 1 / 20 0.05 : 0.2 0.023 - 0.023 0.0324 0.2 UJ 0.2 U

Benzene 2 / 20 0.001 : 0.004 0.00038 - 0.0004 0.000639 0.004 U 0.004 U

Bromochloromethane 4 / 20 0.001 : 0.004 0.0002 - 0.00038 0.000609 0.004 U 0.004 U

Bromodichloromethane 5 / 20 0.0005 : 0.002 0.00041 - 0.0018 0.000641 0.002 U 0.002 U

Bromoform 6 / 20 0.001 : 0.004 0.00078 - 0.0084 0.001734 0.004 U 0.004 U

Carbon disulfide 9 / 20 0.01 : 0.01 0.0003 - 0.0063 0.004097 0.0048 J 0.0063 J

Chlorodibromomethane 6 / 20 0.0005 : 0.002 0.00024 - 0.0044 0.000785 0.002 U 0.002 U

Chloroform 3 / 20 0.001 : 0.004 0.0014 - 0.0019 0.000933 0.004 U 0.004 U

Chloromethane 2 / 20 0.002 : 0.008 0.00089 - 0.00099 0.001294 0.008 U 0.008 U

Dibromomethane 5 / 20 0.001 : 0.004 0.0012 - 0.0041 0.00116 0.004 U 0.004 U

Ethyl benzene 1 / 20 0.001 : 0.004 0.00022 - 0.00022 0.000636 0.004 U 0.004 U

Methyl Tertbutyl Ether 2 / 20 0.001 : 0.004 0.00025 - 0.00034 0.00063 0.004 U 0.004 U

Naphthalene 1 / 20 0.005 : 0.02 0.00035 - 0.00035 0.003143 0.02 U 0.02 U

Toluene 5 / 20 0.001 : 0.004 0.00045 - 0.00068 0.000667 0.004 U 0.004 U

Trichloroethene 2 / 20 0.001 : 0.004 0.00031 - 0.0005 0.000641 0.004 U 0.004 U

Xylene, o 1 / 20 0.001 : 0.004 0.00025 - 0.00025 0.000638 0.004 U 0.004 U

Semivolatile Organics (mg/L)

2,6-Dinitrotoluene 3 / 20 0.0045 : 0.005 0.00047 - 0.00063 0.002022 0.0045 U 0.0045 U

2-Nitrophenol 5 / 20 0.0045 : 0.0047 0.0028 - 0.0055 0.002688 0.0045 U 0.0045 U

4-Bromophenyl phenyl ether 6 / 20 0.0045 : 0.0047 0.00058 - 0.0021 0.001958 0.0045 U 0.0045 U

4-Nitrophenol 5 / 20 0.0045 : 0.0047 0.0016 - 0.0023 0.002193 0.0045 UJ 0.0045 U

Azobenzene 2 / 20 0.0045 : 0.005 0.00053 - 0.00057 0.002103 0.0045 U 0.0045 U

Benzaldehyde 1 / 20 0.0045 : 0.005 0.00067 - 0.00067 0.002189 0.0045 U 0.0045 U

Benzo(ghi)perylene 1 / 20 0.00045 : 0.0005 0.000098 - 0.000098 0.000221 0.000098 J 0.00045 U

Benzoic Acid 1 / 12 0.0045 : 0.0045 0.0038 - 0.0038 0.002379 0.0038 J 0.0045 UJ

Biphenyl 5 / 20 0.0045 : 0.005 0.0005 - 0.0018 0.002016 0.0018 J 0.0018 J

Bis(2-Ethylhexyl)phthalate 2 / 20 0.0018 : 0.0019 0.00077 - 0.0017 0.000939 0.0017 J 0.0018 U

Dibenz(a,h)anthracene 2 / 20 0.00045 : 0.0005 0.000066 - 0.0001 0.000213 0.0001 J 0.00045 U

Diethylphthalate 3 / 20 0.0045 : 0.0047 0.0019 - 0.0025 0.002263 0.0024 J 0.0045 U

Diphenyl ether 18 / 20 0.0045 : 0.0045 0.00063 - 0.012 0.004102 0.011 0.012 
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Frequency of 

Detection Range of Non Detects

Range of Detected 

Concentrations

Average 

of All 

Samples

GW-10DR     

OC-GW-10D-

DUP     

2/29/2012

GW-10DR     

OC-GW-10DR-

XXX     

2/23/2011

GW-10DR     

OC-GW-10DR-

XXX     

5/18/2011

GW-10DR     

OC-GW-10D-

XXX     

2/29/2012

Diphenylamine 9 / 15 0.0045 : 0.0045 0.00049 - 0.004 0.001764 0.00064 J 0.004 J

Diphenylmethanone 12 / 20 0.0045 : 0.0045 0.0005 - 0.0037 0.001835 0.0045 U 0.0045 U

N-Nitrosodimethylamine 19 / 21 1.9E-06 : 4.8E-06 0.000026 - 0.0046 0.0007 0.0046 J 0.00087 J

N-Nitrosodi-n-butylamine 2 / 3 1.9E-06 : 1.9E-06 2.7E-06 - 4.9E-06 2.85E-06 0.0000027 J 0.0000049 J

N-Nitrosodi-n-propylamine 2 / 23 5.4E-07 : 0.0001 9.4E-07 - 1.2E-06 7.23E-06 0.00000054 U 0.00000094 J 0.000019 U 0.00000077 U

N-Nitrosodiphenylamine 15 / 19 0.0045 : 0.0047 0.00065 - 0.026 0.004658 0.026 0.017 

N-Nitrosomethylethylamine 2 / 3 1.9E-06 : 1.9E-06 4.9E-07 - 5E-07 6.47E-07 0.00000049 J 0.0000005 J

Metals, Total (mg/L)

Aluminum 15 / 20 0.1 : 0.1 0.015 - 11 3.06195 2.4 1.5 

Arsenic 9 / 20 0.001 : 0.1 0.0017 - 0.0057 0.00566 0.0024 0.0033 

Barium 16 / 20 0.01 : 0.01 0.0065 - 0.095 0.024795 0.032 0.022 

Beryllium 8 / 20 0.001 : 0.001 0.00024 - 0.0028 0.000847 0.001 U 0.001 U

Cadmium 1 / 20 0.001 : 0.001 0.0013 - 0.0013 0.00054 0.001 U 0.001 U

Calcium 20 / 20 1.7 - 230 80.025 2.3 2.3 

Chromium 14 / 20 0.005 : 0.0079 0.0025 - 1 0.242443 0.19 0.15 

Chromium, Hexavalent 2 / 16 0.001 : 0.001 0.00046 - 0.00062 0.000505 0.00062 J 0.001 UJ

Cobalt 14 / 20 0.01 : 0.01 0.0019 - 0.087 0.02867 0.01 U 0.01 U

Copper 2 / 20 0.01 : 0.019 0.0033 - 0.01 0.005665 0.0033 J 0.01 U

Iron 19 / 20 0.31 : 0.31 0.045 - 67 13.32875 3.2 3.2 

Lead 1 / 20 0.005 : 0.005 0.0037 - 0.0037 0.00256 0.005 UJ 0.005 U

Magnesium 20 / 20 0.12 - 31 12.4865 0.96 1.1 

Manganese 20 / 20 0.014 - 3.3 1.35435 0.065 0.078 

Mercury 4 / 20 0.0002 : 0.0003 0.00012 - 0.0003 0.000125 0.00012 J 0.0002 U

Nickel 16 / 20 0.01 : 0.01 0.0018 - 0.096 0.02666 0.0032 J 0.0018 J

Potassium 15 / 20 4 : 4 1.3 - 18 3.94 4 U 4 U

Silver 4 / 20 0.005 : 0.006 0.0027 - 0.018 0.004335 0.0027 J 0.005 U

Sodium 20 / 20 2.3 - 460 158.715 56 49 

Thallium 3 / 20 0.0001 : 0.001 0.00015 - 0.00043 0.00041 0.001 U 0.0001 U

Tin 1 / 20 0.05 : 0.05 0.37 - 0.37 0.04225 0.05 U 0.05 U

Vanadium 6 / 20 0.01 : 0.01 0.002 - 0.0096 0.00492 0.0096 J 0.0066 J

Zinc 9 / 20 0.05 : 0.05 0.025 - 0.14 0.04945 0.05 U 0.05 U

Metals, Dissolved (mg/L)

Aluminum 1 / 3 0.1 : 0.1 1.9 - 1.9 0.666667

Arsenic 1 / 1 0.0039 - 0.0039 0.0039

Barium 1 / 1 0.0086 - 0.0086 0.0086

Beryllium 1 / 1 0.00049 - 0.00049 0.00049

Calcium 1 / 1 80 - 80 80

Chromium 3 / 3 0.0021 - 0.37 0.124733

Cobalt 1 / 1 0.051 - 0.051 0.051
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Frequency of 

Detection Range of Non Detects

Range of Detected 

Concentrations

Average 

of All 

Samples

GW-10DR     

OC-GW-10D-

DUP     

2/29/2012

GW-10DR     

OC-GW-10DR-

XXX     

2/23/2011

GW-10DR     

OC-GW-10DR-

XXX     

5/18/2011

GW-10DR     

OC-GW-10D-

XXX     

2/29/2012

Iron 1 / 1 20 - 20 20

Magnesium 1 / 1 23 - 23 23

Manganese 1 / 1 1.9 - 1.9 1.9

Mercury 1 / 1 0.00006 - 0.00006 0.00006

Nickel 1 / 1 0.056 - 0.056 0.056

Potassium 1 / 1 1.9 - 1.9 1.9

Silver 1 / 1 0.0042 - 0.0042 0.0042

Sodium 1 / 1 190 - 190 190

Zinc 1 / 1 0.065 - 0.065 0.065

Inorganics (mg/L)

Bromide 17 / 20 0.1 : 0.1 0.1 - 1.6 0.49 0.1 0.1 U

Chloride 22 / 22 3.5 - 440 141.25 35 23 

LAB SPECIFIC CONDUCTANCE (mS/cm) 2 / 2 1.3 - 1.3 1.3

Nitrate as N 6 / 20 0.05 : 0.05 0.092 - 16 0.9526 0.05 U 0.05 U

Nitrogen, as Ammonia 22 / 22 0.19 - 520 126.7995 42 39 

Perchlorate 3 / 16 0.001 : 0.1 0.0047 - 0.0055 0.007 0.01 U 0.001 U

Sulfate 22 / 22 19 - 3100 936.8182 130 100 

Site Specific Compounds (mg/L)

Hydrazine 7 / 16 0.0002 : 0.0002 0.000072 - 0.00019 0.000105 0.000087 J 0.00014 

UDMH 1 / 16 0.0005 : 0.0005 0.00069 - 0.00069 0.000278 0.0005 U 0.0005 U

Formaldehyde 3 / 16 0.03 : 0.03 0.0077 - 0.017 0.014419 0.017 J 0.011 J

Dimethylformamide 1 / 16 0.02 : 0.02 0.019 - 0.019 0.010563 0.02 U 0.02 U

4,4'-Isopropylidenediphenol 5 / 16 0.00094 : 0.00097 0.00049 - 0.00054 0.000486 0.00097 U 0.00096 U

4-Nonylphenol (Tech.) 13 / 16 0.0048 : 0.0048 0.0032 - 0.038 0.013919 0.0048 U 0.0065 

OPEX 1 / 16 0.1 : 0.1 0.034 - 0.034 0.049 0.1 U 0.1 UJ

mg/L = milligram per liter

U = not detected, value is the reporting limit

J = value is estimated

R = value is rejected
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Volatile Organics (mg/L)

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dichloroethane

1,3-Dichlorobenzene

2,4,4-Trimethyl-1-pentene

2,4,4-Trimethyl-2-pentene

Acetone

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

Carbon disulfide

Chlorodibromomethane

Chloroform

Chloromethane

Dibromomethane

Ethyl benzene

Methyl Tertbutyl Ether

Naphthalene

Toluene

Trichloroethene

Xylene, o

Semivolatile Organics (mg/L)

2,6-Dinitrotoluene

2-Nitrophenol

4-Bromophenyl phenyl ether

4-Nitrophenol

Azobenzene

Benzaldehyde

Benzo(ghi)perylene

Benzoic Acid

Biphenyl

Bis(2-Ethylhexyl)phthalate

Dibenz(a,h)anthracene

Diethylphthalate

Diphenyl ether

GW-10S     

OC-GW-10S-

XXX     

10/18/2010

GW-10S     

OC-GW-10S-

XXX     

2/29/2012

GW-10S     

OC-GW-10S-

XXX     

5/14/2010

GW-202D     

OC-GW-202D-

XXX     

10/19/2010

GW-202D     

OC-GW-202D-

XXX     

5/14/2010

GW-202S     

OC-GW-202S-

XXX     

10/19/2010

GW-202S     

OC-GW-202S-

XXX     

5/14/2010

GW-408D     

OC-GW-408D-

DUP     

5/19/2011

GW-408D     

OC-GW-408D-

DUP     

5/25/2011

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00029 J

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.0011 0.0013 0.001 U 0.001 U 0.00078 J

0.001 U 0.001 U 0.00061 J 0.0024 0.001 U 0.0013 0.001 U

0.026 0.001 U 0.0045 0.001 U 0.06 0.06 0.15 J

0.0046 0.001 U 0.00094 J 0.001 U 0.011 0.0021 0.035 J

0.05 U 0.05 UJ 0.05 U 0.05 UJ 0.05 U 0.05 UJ 0.05 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.00038 J 0.001 U 0.001 U 0.001 U 0.0003 J

0.001 UJ 0.001 U 0.00096 J 0.0018 0.001 UJ 0.001 U 0.00083 

0.001 U 0.001 U 0.0041 0.0084 0.001 U 0.00078 J 0.0046 

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.00033 J

0.0005 U 0.0005 U 0.0044 0.003 0.0005 U 0.00024 J 0.0012 

0.001 U 0.001 U 0.0025 U 0.0036 U 0.001 U 0.001 U 0.0018 

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00099 J

0.001 U 0.001 U 0.0029 0.0041 0.001 U 0.001 U 0.0022 

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.001 U 0.001 U 0.00045 J 0.00068 J 0.001 U 0.001 U 0.00061 J

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U

0.0045 U 0.0045 U 0.0029 J 0.0055 0.0045 U 0.0045 U 0.0042 J

0.0045 U 0.0045 U 0.0045 U 0.0021 J 0.0045 U 0.0045 U 0.0014 J

0.0045 UJ 0.0045 UJ 0.0019 J 0.0018 J 0.0045 UJ 0.0045 UJ 0.0023 J

0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.00053 J

0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U

0.00045 U 0.00045 U 0.00045 U 0.00045 U 0.00045 U 0.00045 UJ 0.00045 U

0.0045 UJ  R 0.0045 UJ  R 0.0045 UJ  R 0.0045 UJ

0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U

0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U

0.00045 U 0.00045 U 0.00045 U 0.00045 UJ 0.00045 U 0.00045 U 0.00045 U

0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U

0.00063 J 0.0045 U 0.0021 J 0.004 J 0.0014 J 0.0045 U 0.0038 J
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Diphenylamine

Diphenylmethanone

N-Nitrosodimethylamine

N-Nitrosodi-n-butylamine

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

N-Nitrosomethylethylamine

Metals, Total (mg/L)

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Chromium, Hexavalent

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Thallium

Tin

Vanadium

Zinc

Metals, Dissolved (mg/L)

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

GW-10S     

OC-GW-10S-

XXX     

10/18/2010

GW-10S     

OC-GW-10S-

XXX     

2/29/2012

GW-10S     

OC-GW-10S-

XXX     

5/14/2010

GW-202D     

OC-GW-202D-

XXX     

10/19/2010

GW-202D     

OC-GW-202D-

XXX     

5/14/2010

GW-202S     

OC-GW-202S-

XXX     

10/19/2010

GW-202S     

OC-GW-202S-

XXX     

5/14/2010

GW-408D     

OC-GW-408D-

DUP     

5/19/2011

GW-408D     

OC-GW-408D-

DUP     

5/25/2011

0.0045 U 0.0045 U 0.0045 U 0.00049 J 0.0045 U 0.0023 J 0.00097 J

0.0045 U 0.0045 U 0.0024 J 0.0037 J 0.0045 U 0.0045 U 0.0012 J

0.000031 0.0000048 UJ 0.0000019 U 0.00069 0.00089 0.00014 0.0002 0.00065 J

0.0000019 U

0.0000019 U 0.0000019 U 0.0000095 U 0.000019 U 0.000047 U 0.0000019 U 0.000019 U 0.000019 U

0.0045 U 0.0045 U 0.0007 J 0.00065 J 0.0033 J 0.0023 J 0.0027 J

0.0000019 U

1.5 2.1 9.8 11 0.021 J 0.1 U 7.9 

0.001 U 0.001 U 0.02 U 0.1 U 0.001 U 0.001 U 0.0035 

0.074 0.018 0.0065 J 0.0072 J 0.024 0.026 0.01 U

0.00024 J 0.001 U 0.0022 0.0021 0.001 U 0.001 U 0.001 

0.001 U 0.001 U 0.001 U 0.0013 J 0.001 U 0.001 U 0.001 U

8.2 1.7 110 110 72 97 87 

0.011 0.005 U 0.82 0.89 0.0058 0.005 U 1 

0.001 U 0.001 UJ 0.001 U 0.00046 J 0.001 U 0.001 UJ 0.001 U

0.0063 J 0.0022 J 0.069 0.077 0.01 U 0.01 U 0.049 

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.019 U

0.54 0.097 J 12 14 0.058 J 0.045 J 15 

0.005 U 0.005 U 0.005 UJ 0.005 UJ 0.005 UJ 0.005 UJ 0.005 U

0.55 0.12 J 31 28 8.5 9.5 23 

0.15 0.014 2.4 2.6 0.67 0.82 1.7 

0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U

0.009 J 0.0025 J 0.093 0.096 J 0.0073 J 0.01 U 0.062 

4 U 4 U 2.7 J 2.7 J 2.1 J 4 U 1.7 J

0.005 UJ 0.005 U 0.013 0.018 0.005 UJ 0.005 U 0.006 U

13 2.3 280 280 79 86 190 

0.001 U 0.001 U 0.00041 J 0.00043 J 0.001 U 0.001 U 0.00016 UJ

0.05 U 0.05 UJ 0.05 U 0.37 0.05 U 0.05 UJ 0.05 U

0.01 U 0.01 U 0.01 UJ 0.01 U 0.0036 J 0.0034 J 0.01 U

0.085 0.056 0.13 0.14 0.05 U 0.05 U 0.083 
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Iron

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Zinc

Inorganics (mg/L)

Bromide

Chloride

LAB SPECIFIC CONDUCTANCE (mS/cm)

Nitrate as N

Nitrogen, as Ammonia

Perchlorate

Sulfate

Site Specific Compounds (mg/L)

Hydrazine

UDMH

Formaldehyde

Dimethylformamide

4,4'-Isopropylidenediphenol

4-Nonylphenol (Tech.)

OPEX

mg/L = milligram per liter

U = not detected, value is the reporting limit

J = value is estimated

R = value is rejected

GW-10S     

OC-GW-10S-

XXX     

10/18/2010

GW-10S     

OC-GW-10S-

XXX     

2/29/2012

GW-10S     

OC-GW-10S-

XXX     

5/14/2010

GW-202D     

OC-GW-202D-

XXX     

10/19/2010

GW-202D     

OC-GW-202D-

XXX     

5/14/2010

GW-202S     

OC-GW-202S-

XXX     

10/19/2010

GW-202S     

OC-GW-202S-

XXX     

5/14/2010

GW-408D     

OC-GW-408D-

DUP     

5/19/2011

GW-408D     

OC-GW-408D-

DUP     

5/25/2011

0.1 U 0.1 U 0.77 0.68 0.31 0.37 0.61 

10 3.5 240 250 75 61 180 

0.25 0.28 0.05 U 0.092 0.05 U 0.05 U 0.05 U

2.4 J 0.19 190 J 230 63 J 67 150 

0.001 U 0.001 U 0.0055 J 0.1 U 0.01 U 0.01 U 0.0053 J

71 J 19 2000 J 2000 430 J 580 1000 

0.0002 U 0.0002 UJ 0.0002 U 0.0002 UJ 0.0002 U 0.0002 UJ 0.00011 

0.0005 U 0.0005 UJ 0.0005 U 0.00069 J 0.0005 U 0.0005 UJ 0.0005 U

0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.0077 J

0.02 UJ 0.02 U 0.02 U 0.019 J 0.02 U 0.02 U 0.02 U

0.00095 U 0.00095 U 0.00094 U 0.00051 J 0.00095 U 0.00049 J 0.00096 U

0.0048 U 0.0048 U 0.027 0.026 J 0.029 0.038 0.012 

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Volatile Organics (mg/L)

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dichloroethane

1,3-Dichlorobenzene

2,4,4-Trimethyl-1-pentene

2,4,4-Trimethyl-2-pentene

Acetone

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

Carbon disulfide

Chlorodibromomethane

Chloroform

Chloromethane

Dibromomethane

Ethyl benzene

Methyl Tertbutyl Ether

Naphthalene

Toluene

Trichloroethene

Xylene, o

Semivolatile Organics (mg/L)

2,6-Dinitrotoluene

2-Nitrophenol

4-Bromophenyl phenyl ether

4-Nitrophenol

Azobenzene

Benzaldehyde

Benzo(ghi)perylene

Benzoic Acid

Biphenyl

Bis(2-Ethylhexyl)phthalate

Dibenz(a,h)anthracene

Diethylphthalate

Diphenyl ether

GW-408D     

OC-GW-408D-

XXX     

2/24/2011

GW-408D     

OC-GW-408D-

XXX     

5/19/2011

GW-408D     

OC-GW-408D-

XXX     

5/25/2011

GW-408S     

OC-GW-408S-

XXX     

2/23/2011

GW-408S     

OC-GW-408S-

XXX     

5/19/2011

GW-55D     

OC-GW-55D-

XXX     

10/14/2010

GW-55D     

OC-GW-55D-

XXX     

5/18/2010

GW-55S     

OC-GW-55S-

XXX     

10/14/2010

GW-55S     

OC-GW-55S-

XXX     

5/18/2010

0.001 U 0.001 U 0.001 U 0.001 U 0.0016 0.0014 0.00086 J 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.00048 J 0.00034 J 0.001 U 0.001 U

0.001 U 0.0003 J 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.00021 J 0.00035 J 0.001 U 0.001 U

0.00051 J 0.00078 J 0.001 U 0.001 U 0.0019 0.0017 0.0006 J 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.081 0.14 J 0.14 0.19 J 0.0035 0.001 U 0.0035 0.001 U

0.012 0.033 J 0.04 0.11 0.00065 J 0.001 U 0.001 U 0.001 U

0.023 J 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 UJ

0.001 U 0.001 U 0.001 U 0.001 U 0.0004 J 0.00038 J 0.001 U 0.001 U

0.0002 J 0.0003 J 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.00041 J 0.00081 0.0005 U 0.0005 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U

0.0021 0.0047 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.01 U 0.0003 J 0.01 U 0.01 U 0.0063 J 0.0015 J 0.0018 J 0.01 U

0.00065 0.0012 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0014 0.0019 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.002 U 0.00089 J 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U

0.0012 0.0023 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.00022 J 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.00034 J 0.00025 J 0.001 U 0.001 U

0.005 U 0.005 U 0.005 U 0.005 U 0.00035 J 0.005 U 0.005 U 0.005 U

0.00049 J 0.00061 J 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.0005 J 0.00031 J 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00025 J 0.001 U 0.001 U

0.005 U 0.00047 J 0.00063 J 0.00063 J 0.0045 U 0.0047 U 0.0045 U 0.0047 U

0.0028 J 0.0044 J 0.0045 U 0.0045 U 0.0045 U 0.0047 U 0.0045 U 0.0047 U

0.0012 J 0.0016 J 0.0045 U 0.0045 U 0.00067 J 0.00058 J 0.0045 U 0.0047 U

0.0016 J 0.0023 J 0.0045 UJ 0.0045 U 0.0045 U 0.0047 UJ 0.0045 U 0.0047 UJ

0.005 U 0.00057 J 0.0045 U 0.0045 U 0.0045 U 0.0047 U 0.0045 U 0.0047 U

0.005 U 0.0045 U 0.0045 U 0.0045 U 0.0045 U 0.00067 J 0.0045 U 0.0047 U

0.0005 U 0.00045 U 0.00045 U 0.00045 U 0.00045 U 0.00047 UJ 0.00045 U 0.00047 UJ

 R 0.0045 UJ  R 0.0045 UJ 0.0045 UJ  R 0.0045 UJ  R

0.005 U 0.0045 U 0.0045 U 0.0045 U 0.00092 J 0.0012 J 0.0005 J 0.0047 U

0.00077 J 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0019 UJ 0.0018 U 0.0019 UJ

0.0005 U 0.00045 U 0.000066 J 0.00045 U 0.00045 U 0.00047 UJ 0.00045 U 0.00047 UJ

0.0019 J 0.0045 U 0.0025 J 0.0045 U 0.0045 U 0.0047 U 0.0045 U 0.0047 U

0.0036 J 0.0041 J 0.0024 J 0.0028 J 0.0064 0.0081 0.0039 J 0.0019 J
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Diphenylamine

Diphenylmethanone

N-Nitrosodimethylamine

N-Nitrosodi-n-butylamine

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

N-Nitrosomethylethylamine

Metals, Total (mg/L)

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Chromium, Hexavalent

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Thallium

Tin

Vanadium

Zinc

Metals, Dissolved (mg/L)

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

GW-408D     

OC-GW-408D-

XXX     

2/24/2011

GW-408D     

OC-GW-408D-

XXX     

5/19/2011

GW-408D     

OC-GW-408D-

XXX     

5/25/2011

GW-408S     

OC-GW-408S-

XXX     

2/23/2011

GW-408S     

OC-GW-408S-

XXX     

5/19/2011

GW-55D     

OC-GW-55D-

XXX     

10/14/2010

GW-55D     

OC-GW-55D-

XXX     

5/18/2010

GW-55S     

OC-GW-55S-

XXX     

10/14/2010

GW-55S     

OC-GW-55S-

XXX     

5/18/2010

0.001 J 0.0012 J 0.0018 J

0.0011 J 0.0013 J 0.0045 U 0.0045 U 0.0028 J 0.0016 J 0.0022 J 0.00057 J

0.00095 J 0.00065 J 0.000088 0.00014 0.0017 0.0017 0.00044 0.00022 

0.0000019 U 0.0000095 U 0.0000019 U 0.0000019 U 0.0000019 U 0.0001 U 0.0000012 J 0.00002 U

0.0028 J 0.0046 0.0044 J 0.00084 J 0.0047 U 0.00091 J 0.0047 U

5.2 7.8 0.016 J 0.1 U 0.1 U 0.1 U 11 0.72 

0.0044 J 0.0036 0.0021 0.0017 J 0.0052 U 0.01 U 0.01 U 0.01 U

0.01 0.01 U 0.01 U 0.01 U 0.011 0.01 0.095 0.0072 J

0.00074 J 0.001 0.001 U 0.001 U 0.001 U 0.001 U 0.0028 0.00085 J

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

76 87 45 51 160 210 42 41 

0.71 1 0.0025 J 0.0025 J 0.0072 0.0079 U 0.005 U 0.005 U

0.001 U 0.001 U 0.001 U 0.001 U

0.048 0.049 0.002 J 0.0019 J 0.087 0.059 0.04 0.038 

0.01 0.019 U 0.01 U 0.01 U 0.01 U 0.01 U 0.011 U 0.01 U

23 15 0.28 0.31 U 55 67 8.5 6.7 

0.005 UJ 0.005 U 0.005 U 0.005 U 0.005 UJ 0.005 U 0.0037 J 0.005 U

21 23 4.6 5.3 23 23 4.7 6 

1.8 1.7 0.43 0.46 2.8 3.3 1.2 1.5 

0.0002 U 0.0002 U 0.00016 J 0.0002 U 0.0003 0.0002 U 0.0002 U 0.0002 U

0.053 0.061 0.0073 J 0.0082 J 0.0089 J 0.017 J 0.045 0.038 

2.3 J 1.6 J 1.9 J 1.3 J 18 13 4.3 1.7 J

0.012 0.006 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

180 190 48 51 460 420 140 120 

0.001 U 0.00016 UJ 0.001 U 0.00015 0.001 U 0.001 U 0.001 U 0.001 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 UJ

0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.002 J 0.01 U 0.01 U

0.062 0.084 0.05 U 0.05 U 0.05 U 0.05 U 0.049 J 0.025 J

1.9 

0.0039 J

0.0086 J

0.00049 J

80 

0.37 

0.051 
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Iron

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Zinc

Inorganics (mg/L)

Bromide

Chloride

LAB SPECIFIC CONDUCTANCE (mS/cm)

Nitrate as N

Nitrogen, as Ammonia

Perchlorate

Sulfate

Site Specific Compounds (mg/L)

Hydrazine

UDMH

Formaldehyde

Dimethylformamide

4,4'-Isopropylidenediphenol

4-Nonylphenol (Tech.)

OPEX

mg/L = milligram per liter

U = not detected, value is the reporting limit

J = value is estimated

R = value is rejected

GW-408D     

OC-GW-408D-

XXX     

2/24/2011

GW-408D     

OC-GW-408D-

XXX     

5/19/2011

GW-408D     

OC-GW-408D-

XXX     

5/25/2011

GW-408S     

OC-GW-408S-

XXX     

2/23/2011

GW-408S     

OC-GW-408S-

XXX     

5/19/2011

GW-55D     

OC-GW-55D-

XXX     

10/14/2010

GW-55D     

OC-GW-55D-

XXX     

5/18/2010

GW-55S     

OC-GW-55S-

XXX     

10/14/2010

GW-55S     

OC-GW-55S-

XXX     

5/18/2010

20 

23 

1.9 

0.00006 J

0.056 

1.9 J

0.0042 J

190 

0.065 

0.57 0.59 0.18 0.2 1.6 1.3 0.56 0.41 

180 180 46 41 400 J 440 110 J 150 

0.05 U 0.05 U 0.05 U 0.05 U 0.98 J 0.05 U 16 J 1.1 

120 140 39 33 340 520 180 150 

0.01 U 0.0047 J 0.01 U 0.01 U

980 1000 220 270 2800 J 3100 1200 J 870 

0.00019 0.00011 0.000077 J 0.000072 J

0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.03 U 0.03 U 0.03 U 0.03 U

0.02 U 0.02 U 0.02 U 0.02 U

0.00095 U 0.00096 U 0.00094 U 0.00096 U

0.0099 0.012 0.021 0.021 

0.1 U 0.1 UJ 0.034 J 0.1 UJ
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Volatile Organics (mg/L)

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dichloroethane

1,3-Dichlorobenzene

2,4,4-Trimethyl-1-pentene

2,4,4-Trimethyl-2-pentene

Acetone

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

Carbon disulfide

Chlorodibromomethane

Chloroform

Chloromethane

Dibromomethane

Ethyl benzene

Methyl Tertbutyl Ether

Naphthalene

Toluene

Trichloroethene

Xylene, o

Semivolatile Organics (mg/L)

2,6-Dinitrotoluene

2-Nitrophenol

4-Bromophenyl phenyl ether

4-Nitrophenol

Azobenzene

Benzaldehyde

Benzo(ghi)perylene

Benzoic Acid

Biphenyl

Bis(2-Ethylhexyl)phthalate

Dibenz(a,h)anthracene

Diethylphthalate

Diphenyl ether

GW-78S     

OC-GW-78S     

11/17/2010

GW-78S     

OC-GW-78S     

6/10/2010

GW-79S     

OC-GW-79S-

DUP     

10/14/2010

GW-79S     

OC-GW-79S-

XXX     

10/14/2010

GW-79S     

OC-GW-79S-

XXX     

5/17/2010

0.001 U 0.001 U 0.0006 J

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.05 U 0.05 U 0.05 UJ

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 UJ 0.001 UJ 0.001 U

0.001 U 0.001 U 0.001 U

0.0027 J 0.0029 J 0.01 U

0.0005 U 0.0005 U 0.0005 U

0.001 U 0.001 U 0.001 U

0.002 U 0.002 U 0.002 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.005 U 0.005 U 0.005 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

0.0045 U 0.0045 U 0.0045 U

0.0045 U 0.0045 U 0.0045 U

0.0045 U 0.0045 U 0.0045 U

0.0045 UJ 0.0045 UJ 0.0045 UJ

0.0045 U 0.0045 U 0.0045 U

0.0045 U 0.0045 U 0.0045 U

0.00045 U 0.00045 U 0.00045 UJ

0.0045 UJ 0.0045 UJ  R

0.0045 U 0.0045 U 0.0045 U

0.0018 U 0.0018 U 0.0018 UJ

0.00045 U 0.00045 U 0.00045 UJ

0.0045 U 0.0045 U 0.0045 U

0.0028 J 0.0026 J 0.004 J
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Diphenylamine

Diphenylmethanone

N-Nitrosodimethylamine

N-Nitrosodi-n-butylamine

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine

N-Nitrosomethylethylamine

Metals, Total (mg/L)

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Chromium, Hexavalent

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Thallium

Tin

Vanadium

Zinc

Metals, Dissolved (mg/L)

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

GW-78S     

OC-GW-78S     

11/17/2010

GW-78S     

OC-GW-78S     

6/10/2010

GW-79S     

OC-GW-79S-

DUP     

10/14/2010

GW-79S     

OC-GW-79S-

XXX     

10/14/2010

GW-79S     

OC-GW-79S-

XXX     

5/17/2010

0.00056 J 0.0045 U 0.0045 UJ

0.00054 J 0.0005 J 0.00079 J

0.000032 0.000026 0.00067 

0.0000019 U 0.0000019 U 0.000048 U

0.0056 J 0.0058 J 0.0017 J

0.015 J 0.017 J 0.1 U

0.0044 J 0.0057 J 0.005 U

0.06 0.061 0.012 

0.001 U 0.001 U 0.001 U

0.001 U 0.001 U 0.001 U

82 86 230 

0.021 0.021 0.0078 U

0.001 UJ 0.001 UJ 0.001 U

0.01 U 0.01 U 0.015 

0.01 U 0.011 U 0.01 U

3.8 4 35 

0.005 UJ 0.005 UJ 0.005 U

9.5 9.9 17 

1.5 1.5 2.4 

0.00027 0.0003 U 0.0002 U

0.01 U 0.01 U 0.01 U

4.3 J 5.2 J 6 

0.005 U 0.005 U 0.005 U

160 170 200 

0.001 U 0.001 U 0.001 U

0.05 U 0.05 U 0.05 UJ

0.01 U 0.01 U 0.0032 J

0.05 U 0.05 U 0.05 U

0.1 U 0.1 U

0.0021 J 0.0021 J
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Table 1

Summary of Compounds Detected in On-Site Groundwater

Olin Wilmington Superfund Site

Wilmington, Massachusetts

param_name

Iron

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Zinc

Inorganics (mg/L)

Bromide

Chloride

LAB SPECIFIC CONDUCTANCE (mS/cm)

Nitrate as N

Nitrogen, as Ammonia

Perchlorate

Sulfate

Site Specific Compounds (mg/L)

Hydrazine

UDMH

Formaldehyde

Dimethylformamide

4,4'-Isopropylidenediphenol

4-Nonylphenol (Tech.)

OPEX

mg/L = milligram per liter

U = not detected, value is the reporting limit

J = value is estimated

R = value is rejected

GW-78S     

OC-GW-78S     

11/17/2010

GW-78S     

OC-GW-78S     

6/10/2010

GW-79S     

OC-GW-79S-

DUP     

10/14/2010

GW-79S     

OC-GW-79S-

XXX     

10/14/2010

GW-79S     

OC-GW-79S-

XXX     

5/17/2010

0.35 0.36 0.69 

19 24 220 J 230 J 190 

1.3 1.3 

0.05 UJ 0.05 UJ 0.05 U

51 53 100 100 180 

0.01 U 0.01 U 0.01 U

580 530 710 J 720 J 1300 

0.0002 U 0.0002 U 0.0002 UJ

0.0005 U 0.0005 U 0.0005 UJ

0.03 UJ 0.03 U 0.03 U

0.02 U 0.02 U 0.02 U

0.00054 J 0.00049 J 0.0005 J

0.0038 J 0.0032 J 0.0061 J

0.1 UJ 0.1 UJ 0.1 U

Prepared by / Date: KJC 02/28/14

Checked by / Date: CTM 02/28/14
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